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ALTERNATIVE 
FOOT MOUNTING 
POSITIONS 


“Radiation’ ie 


UNIVERSAL 
MOUNTING 


WORM 


—; REDUCTION GEARS 
COMPLETE 


THE PICTURE 


The ideal Worm Reducer for small 
wer applications up to 24 H.P. 
tatios 5- | up to 60-1 
jard, Vertical & Inverted units 
20M STOCK, Adaptable for every 
possible mounting position 





For details see Pub. No. 5515/1 
Fill in, or attach letterhead and 
post for your copy NOW ! 


NAME 
ADDRESS 
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Model UA. for components 
from 2.2 Ibs. to 22,000 Ibs. 


Modei DU for com 
ponents from 006 Ibs. to 
11 Ibs 


DYNA CING 
pYNAMIE BALANGin,. 


On Losenhausenwerk equipment the correction of 
unbalance in rotating parts is a precise yet simple 
operation. Single components or batch quantities can 
be examined without trial runs, with extremely high 
indicating sensitivity over a large measuring range. 
The principle of dynamic balancing is employed for 
cylindrical parts, where correction 1s normally required 


Model UA. 10 and 30 for com 
ponents from 0.22 Ibs. to 66 Ibs, 


in two planes. 
Static balancing is applied to disc 
Vertical Single Plane Balancing components of thin section where 


oa «lg tak seis correction is required in only one 
plane. 


The range of Losenhausenwerk 
wouLD LIKE ADVICE ON balancing equipment comprises 
BALANCING JO® self-contained machines for both 
MPONENT DRAW: purposes, any of which can be 
XAMINATION operated by unskilled attendants. type se 8 ™""® O™ 


if YOU 

your NEXT 

senp us A CO 
ING FOR E 


ae 
WICKMANA™’ LIMITE 


COVENTRY 


FACTORED MACHINE DIVISION, FLETCHAMSTEAD HIGHWAY, 


Telephone: Coventry 351 
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Trying to Track Down 
Plant & Machinery ? ~‘ 


You will soon run it \ 
to earth with this ! | 


Send now for a current copy of The Albior 
Machinery Catalogue—-a comprehensive 
stock list of new and second hand Plant 

and Machinery including Machine 

Tools, Contractors’ Plant, Generating Sets 
and Pumps, It is brought up-to-date 

and reprinted at regular intervals, 


ae 


SEND NOW FOR YOUR FREE COPY 


NAMI 


FIRM 


THOS. W. WARD LTD 


ALBION WORKS + SHEFFIELD 


ADDRESS 


‘ Strand W.C.2 


G 
eae enananenavaeaneenaeneaeane London Office: Brettenham House‘ Lancaster Place 
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The world’s 


most powerful < as cooreo 


R.F. INDUCTION HEATER 


This new 125 kW heater has been specially designed to give 
reliable and continuous performance under the most arduous 


industrial conditions. 


Its efficiency is unimpaired by widely- 


varying electrical loads or poorly regulated mains supply. And 
the 1H.45 is air cooled . . . an economy feature no other R.F. 
generator of this output has ever had. Typical amongst many 
possible applications are one shot hardening of gears. . . 
hardening crankshafts, sprockets and motor car cylinder walls 
... rapid melting of Nimonic alloys... hardening teeth of main 
transmission gears for lorries... and tube welding. The Redifon 
1H.45 speeds production by reducing processing time to an 
absolute minimum, and is so simple to operate that it can be 
used by unskilled personnel. 


Industrial Electronics Division 
REDIFON LIMITED, 
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Heating a spur wheel for a 
tractor gearbox before hard- 
ening in the special Redifon 
quench bath. 


BROOMHILL ROAD, LONDON, 8.W.18, VANdyke 7281 


A Manufacturing Company in the Rediffusion Group 








The Meadowfelt service 
is an integral part 
of the industrial picture 


Meadowfelt is used in: 
Aircraft 

Motor cars 

Surgical appliances 
Heavy engineering 
Electrical appliances 
Typewriters 

T 

Sewing machines 
Cameras 

Radios 

and in all kinds of industrial 
products large and small 


Service is the keystone of the Meadowfelt organisation. 

The result is that more and more industrial companies are specifying 
Meadowfelt for filters, seals, gaskets, washers, joints, shock-absorbent 
mounting—and the hundred-and-one other industrial applications 

of felt. Meadowfelt can be made to your precise specifications or you 
can leave it to us to produce felts that are right for the job. 

Meadowfelt can be made as hard as a board or as light as thistledown; 


it can be die-cut or punched; it is invaluable in packaging. 


Meadowfelt 


Tested and Trusted by industry 


THE LONG MEADOW FELT COMPANY, KIDDERMINSTER-THE FELT DIVISION OF CARPET TRADES LIMITED 
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Features that have built success 


The levers of the Borg & Beck clutch are a fine example of that 
type of detail design which not only aids production but also gives 
unparalleled mechanical advantages. 


Being pressed into advantageously stiff sections, they are, further, ‘coined’ to 
give a large bearing area and to work-harden the surface engaging the trunnion 
cross-pin. From the short end of the levers the release force is transmitted to 
the horns on the pressure plate by struts, giving an effective pivotal action 


which avoids scrubbing. 


REGO. TRADE MAR BORG & BECK 


Pully Patented 
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The Pulnplator ‘Mier filter 
made from plastic-im d paper 
of special y- controle e and 
with its vast area is inarily 
effective in collecting 
abrasive particles the 
“to damage the work: 
parts of the engine, 
The reputation of yo 
engines for durabilit 
will increase when a 
Purolator ‘Micronic 
olf filter is fitted. | 





“ rive PRODUCTS 
_ COMPANY LTD., 

LEAMINGTON SPA, 

WARWICKSHIRE, ENGLAND 








WHEN DEPENDABILITY 
MEANS SO MUCH... 
P-B-M CASTINGS ARE USED 


Better performance, more miles to the gallon, and de- 
pendability that can be taken for granted—-Aluminium 
with its natural properties of strength without weight, 
plays an important part in making possible these 
features of the modern car. 


The aluminium casting illustrated, of a differential 
casing, is a typical com- 

ponent supplied by P.8.M. 

for the motor industry. 

Like every casting by 

P.B.M. it is 100°,, depend- 

able, 


GRAVITY DIECASTINGS 


Macninen Casrines E ASSEMBLIES... . 


We have excellent facilities for supplying castings as fully machined and assembled components. 





PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 


TELEPHONE: GREAT BARR 1794-5-6 
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Leonardo da Vinci, in between painting enigmatic 
smiles, incorporated worm gears in some of his mech- 
anical designs. If he was still around today we think 
he’d be specifying Holroyd worms and wheels. We may 


not be universal geniuses, but worm gearing’s a sub- 


ject we know quite a bit about. We’ve been in the 


business for 90 years, during which time we've deve- 
loped our own materials, our own machine tools, and 
our own meticulous testing instruments. All this 
experience is at your disposal. If you have a gearing 
problem, you've got one over Leonardo—you can come 


and talk to us about it at the design stage. 


We make a wide 

range of standard 
totally enclosed worm 
reduction units. Write 
for free book containing 
full details. 


90 YEARS OF GEARS Holroyd Pid 


JOHN HOLROYD & MPANY LIMITED * MILNROW * LANCS ‘ TELEPHONE: MILNROW 55322 
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The Steel Company 


of Wales Limited 


K 


Steel sheet and tinplate 
of the highest quality 


ENQUIRIES SHOULD BE ADDRESSED TO 


The Sales Controller 
The Steel Company of Wales Ltd 
136 Regent Street, London W.|! 
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86G0 TRADE MARE 


At the entrance to the 41I-seater Duple 
*‘ Elizabethan’, the bright appearance of the 
* MGs’ chequer plate steps gives the passenger 
a good impression. *‘ MGs ’ is also favoured by 
coach operators because this tough hard 

wearing alloy takes all the rough treatment that 
comes its way—kicks, scraping, the grinding of 
mud and gravel underfoot, and exposure to 
water. Then, with a quick wash down, it comes 
up shining and clean again. ‘MGs’ never 
rusts, never needs painting and is only one-third 
the weight of steel. Better appearance, harder 
wear, less maintenance, lighter weight—are all 
good reasons for choosing ‘MGs’ for stairs, 
decking, wheel arch covers and other hard- 
wearing coach parts, 





Our alloys, which include the famous ‘Duralumn’ 
series, are used for many purposes in road trans- 
port. If you would like advice on how alumimum 
alloys can help you, please let us know. Our 
Technical Sales Section is always ready to help. 


The illustration at left shows ‘MG 5’ chequer plate used at a 
coach entrance. 

Below, Wheel arches that will never rust! ‘MGs’ is 
ideal far jobs like this ! 


JAMES BOOTH & COMPANY LIMITED - ARGYLE ST. WORKS - BIRIMINGHAM - 7 


plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys 


Extrusions, large for 
TCA. 8T9OA 
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Merely by lifting or depressing this button 
in combination with a smart “ disengage- 
re-engage”’ of the clutch, the shift is effected 
by an electric motor on the axle. For each 
gear in the gear box you have an extra 

retio giving an overdrive in every gear! 





EATON AXLES LIMITED 


E.W.V. ENGINEERING CO. LTD., LONDON, W.W.10 RUBERY OWEN & CO. LTD., DARLASTON 
VICTORIA ROAD, WARRINGTON, ENGLAND 


EATON MANUFACTURING COMPANY, CLEVELAND, OHIO, U.S.A 








Argonarc being used 





to weid an aluminiur 
wing panel of the Aust 


Princess saloon body 





Faster welding with ARGONARC 


Wherever aluminium is welded the Motor eliminates the use of flux—so there are no 


Industry the British Oxygen Argonarc pro- 
high-speed 


post-weld corrosion problems and no ex- 
pensive post-weld cleaning. It produces a 


cess is extensively used. This 
joint which is strong and indistinguishable 


welding process makes sound, bright welds, 
free from porosity—with little or no distortion; from the parent metal when dressed. 


"aig? 
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British Oxygen Gases Limited, Industrial Division, Bridgewater House, St. James's, London,S.W1 
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Engineers’ cutting tools of all types 


a] ia 


SPEEDICUT WORKS, CARLISLE STREET EAST, 
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all lined up andr 
with ZAPASZ4 


moulded brake 


Fitted as standard equipment 
on these vehicles by 


ALBION MOTORS LIMITED 

THE AUSTIN MOTOR COMPANY LIMITED 
BRISTOL COMMERCIAL VEHICLES LIMITED 
COMMER CARS LTD FODENS LIMITED 
LEYLAND MOTORS LTD LONDON TRANSPORT 
SCAMMELL LORRIES LIMITED 
TRANSPORT VEHICLES (DAIMLER) LIMITED 


Cnr ec ASS 2°31 Vo CcUwmv aN FT GF 
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Telephone: GROsvenor 6022 
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DESIGNED TO ELIMINATE VIBRATION 


Anti-Vibration 


lor engine,gearbox and bodywork 


SILENTBLOC LTD., MANOR ROYAL, CRAWLEY, SUSSEX. Tel. CRAWLEY 2100 





MOUNTAINS 


BRAY DUALOADER 
ON A FORDSON 
MAJOR TRACTOR 
WITH POWER 
ASSISTED STEERING 


\eroquip 


FoR Fascesr HANDLING 


Whether it be to assist in the steering of heavy 
vehicles or the moving of large loads, AEROQUIP 
transmits the power that makes for easier handling 
AEROQUIP is the hose-line with the detachable 
re-usable end fittings, enabling a repair or modifi- 
cation to be undertaken at any time, anywhere 
Write for our catalogue quoting reference M.E.R 


FACTORY CENTRE °¢ 


BIRMINGHAM 30 
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Industrial Pipework 


The welder pauses to light up. He’s working on the fifth mile of piping being 
installed by Thos. W. Ward Ltd. in a vast new chemical works. Coolers, condensers, 
steam drums, boilers and similar equipment are all part of the Ward contract 
The supply of industrial plant of this kind has been a speciality of Wards almost since 
they were founded three-quarters of a century ago. 

Practically every type of static industrial plant is supplied by Wards. Much 
of it is specially made for the job. In the manufacture and conversion of industrial 
plant, the resources of the entire Ward group are at the disposal of industry 

This is just one activity of the Ward Group of Companies ; their products and 


services cover every aspect of industry. 











SERVING INDUSTRY AROUND THE 


Head Office: ALBION WORKS - SHEFFIELD. London Office: BRETTENHAM HOUSE - LANCASTER PLACE . STRAND W.C,2 
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High Quality 
DROP FORGINGS 


Diffecentia! gear assemb!, n Heavy Duty Driving Aale Photograph by permission of Scerrme!! Lorries, Led. 


for the automobile 
and transport industries 


AIRTHED ERITH ON 


THE FIRTH-DERIHON STAMPINGS LTD TINS! SHEFFIELD 
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SIMMS MOTOR 


UNITS LIMITED 


SUMMARY OF MR. G. E. LIARDET’S STATEMENT FOR 


YEAR ENDED 3lst 


The Annual General Meeting of Simms Motor Units 
Ltd., was held on July 27th, 1956, at the Company's 
Works. The Chairman, Mr. G. E. Liardet, presided and, 
in the course of his speech said :— 


* Our overall financial position has been strengthened 
still further and, while the net profit after tax is 5°, less 
than 1954, this is consistent with the maintenance of 
price levels against the rising cost of wages and materials. 
During 1955 our turnover showed a substantial increase 
for both Home and Overseas Markets. 


* During the year we maintained our technical leader 
ship ; we have done much to build up our engineering 
organisations and facilities. On Ist January, 1956 Mr. 
C.H. Bradbury, M.1.C.E.,M.1.Mech.E.,M.1.M.E., joined 
us as Chief Technical Executive responsible for the 
engineering activities of the Simms Group. Mr. Bradbury 
has wide experience in diesel engine design and before 
joining us was Technical Director of a famous engine 
manufacturing company. 


“There is no doubt that in respect of performance 
and quality, Simms products are acknowledged through- 
out the world as second to none. 


“Although we have every intention of expanding 
our business with the Motor Industry, steps have also 
been taken to enter other markets to safeguard further 
the future of our Company. We have therefore acquired 
a number of smaller Companies, thus spreading the 
range of our products over a much wider field.” 


The subsidiaries in the Simms Group are now: 
Horstman Ltd. Productive capacity now fully employed. 
Work has begun on the new factory although it will not 
be ready for occupation before the end of 1956. 


Hadrili & Horstmann Ltd. Acquired in 1955. Produces 
counterpoise adjustable lamps for industrial and domestic 
purposes, 


Clearex Products Ltd. Fabricators of thermo-plastic 
sheeting for motor vehicles, television, radio and refrig- 
erators, domestic cups and glasses and many other plastic 
mouldings. Considerable expansion of activity is 


foreseen. 


Mono-Cam Ltd. Since the end of 1955 Simms have 
acquired Mono-Cam Ltd., which has developed a novel 
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DECEMBER, 1955 


type of fuel injection pump for diesel engines. The staff 
and premises have been taken over and form Simms’ 


forward Research and Development Section 


R. F. Landon & Partners. Negotiations are in progress 
to purchase the manufacturing business of R. F. Landon 
& Partners who make a range of burners and other 
devices for oil-firing boilers under the trade name of 


* Kingsway” 


Simplus Products Ltd. This Company has been formed 
to exploit certain lines of domestic appliances, but it 


will not be in operation for several months. 


In the course of his review of the Accounts, Mt 
Liardet said 

* Group surplus before taxation amounts to£1 ,038,725 
After providing for taxation, £523,525, and pre-acquisition 
profits and losses transferred to capital reserve, £2,949, 
the sum available to Shareholders of Simms amounts to 
£512,251 compared with £544,249 in 1954. The addition 
of the amount brought forward from 1954 makes a total 
of £780,110. Out of this sum your Directors have paid 
the Preference Dividend and set aside £214,250 to 
General Reserves and £100,000 to Plant Replacement 
Reserve, leaving a balance of £461,547. By placing 
these large sums to Reserve, your business is able to 
advance and to some extent resist inflationary tendencies 
Your Directors recommend there should be paid a 
Dividend of Is. 9d. on each Ordinary share for the year 
1955, leaving a balance to be carried forward into 1956 
of £359,664.” 


Mr. Liardet drew attention to the grave inroads made 
by taxation charges, and commented: ** During the year 
your capital has been used to pay five times as much to 


the State in taxation as you have received in dividend ” 


Mr. Liardet did not wish to underestimate the difficul 
ties of the future. With rising costs and the credit 
squeeze the Group cannot, on a short term view, look to 
increased turnover to enhance the smaller profit margin 
which appears inevitable this year. On a long view, Mr 
Liardet was more optimistic ‘Great benefit will un 
doubtedly arise” he said, “from the money we are 
spending on large scale technical development, and in 
due course our activities will expand into other industries 


through our Subsidiary Companies ”’ 








Sheth s0-vP TIMES 


with 
ROCKWELL 


BRITISH PATENT 


ae eset eR en a 
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Each Clamp is complete unit 
— no parts to lose. 


Fast easy mounting. 


Accurate and simple 
Height Adjustment. 


Negligible clamp projection 
over workpiece. 


2-position Strap brings 
clamping force close to work. 


Available in 16 sizes. 
Long trouble-free service. 


Write today for illustrated leaflet 


ROC KW ELL 
MACHINE TOOL a) WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1154/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW -—TEL: MERRYLEE 2822 
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-GAKENCORK 


| O/L ond PETROL 
‘CASKET MATERIALS 


: DISTRIBUTORS OF MATERIAL ‘ FOREIGN @ COLONIAL 
~{ IN BULK FOR CT. BRITAIN sn ite i ENQUIRIES TO 
J.A.NORDBERG LTD ee A H.JACKSON LTD 
17) QUEEN VICTORIA $87T., Py OAKENCLOUGCH, CARSTANG 
LONDON. Q Nr, PRESTON 
LANCE. 


E.cA 
) Tel: Contra! 9678 Tol :Goratong 8 





M.I.OIL. SEALS 


| GEORGE ANGUS & C9 It? (ip 


NEWCASTLE UPON TYNE, 6- 
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Europe’s largest 
malleable producers 


Ease of machining is just as characteristic of Ley's ‘ Black 
Heart’ malleable castings as their strength and rigidity. 
Ley’s castings are being used more extensively for 
exacting requirements. 

The illustration shows a rear axle housing for a famous 
automobile, with special cored lubrication passages. 


LEY‘S ‘BLACK HEART ’ LEY'S ‘ LEPAZ’ 
MALLEABLE CASTINGS : MALLEABLE CASTINGS: 


Elongation : 18%, Elongation : é 
Yield Point : 16 tons p.s.i. Yield Point: 21 tons p.s.i 
Tensile strength : 24 tons p.s.i. Tensile strength: 35 tons p.s.i 


We offer your designers the full collaboration of our engineers. 


LEY’S MALLEABLE CASTINGS COMPANY LIMITED, DERBY 
TELEPHONE : DERBY 45671 











FIRST 
IN EUROPE 
TO MODERNIZE 
PRODUCTION OF 
STEEL SHEETS 
AND TINPLATE 


RICHARD THOMAS 
& BALDWINS LTD 














Metrovick Infra-red plant is already used 
by an important section of the motor 
industry for drying and stoving products 
ranging from small accessories to com- 
plete bodies. Process time is cut and 
the finish obtained is more durable. 

Metrovick specialist engineers will be 
glad to help you to obtain a faster and 


better finish on your products. 


1. These nine standard Metrovick 3 ft. 4 kW pro- 
jectors are used by A.E.C. Ltd. for stoving and drying 
horizontal and vertical engine castings. 


2. Conveyorised stovirg plant, used by the London 
Transport Executive, is designed to stove one complete 
setofreconditioned items for ius body overhaul per hour, 
allowing for parts requiring more than one coat of paint 


3. One of three similar installations designed for 
stoving synthetic paints on motor car accessories 
These plants in the AC-Delco factory will handle up 
to 60,000 accessories in a 40 hour working week. 


METROPOLITAN -VICKERS 


MANCHESTER 


Member of the AEI Group of Companies 


wee, Leaders in Industrial Process Heating 
L/\' S03 


Automobile Engineer, August 1956 29 





Shell and BP offer a nation-wide 
refuelling service for diesel vehicles 


Diese! powered transport is increasing steadily and, in step from the first 
ite with this advance, Shell and BP have established an unequalled service. 
Covering the length and breadth of the country there are now over | ,000 SHELL 
and BP DERV agency stations. Wherever diesel drivers may go 
they will certainly find SHELL DERV OF BP DERV. 
Thus, any driver holding a Shell and BP ‘Authority Card’ 
has only to show it to be able to 
pick up perv for cash 


or on a system of pre-arranged credit. 


AGENCY 


PETROL AND DERY | 


| 


Liisoeaebeiini 
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GROUND THREAD TAPS 


.... for lowest tap cost per tapped hole 
HERBERT TAPS 


STANDARD TAPS stocked in all sizes and forms of 
thread, including Unified. 


HERBERT X-TYPE TAPS specially developed for tap- 
ping cast-iron, and L-TYPE TAPS for Stainiess Steels, 
Aluminium, Silicon Aluminium and Duralumin, are 
Service supplied at standard tap prices. 


before and after Sales Made from the best quality high-speed steel in the same 
nes works and under the same conditions as Coventry Dies 

Our specialists are always Accuracy guaranteed to B.S.|. specifications for Ground 
available to advise on the solu- Thread Taps, Zones 1, 2, 3 and 4. 
tion of any tapping problems Correct heat treatment ensures long life between 
regrinds. 
Threads ground from the solid after hardening thus 
eliminating distortion. 
Special design of flutes prevents chips from causing 
best type of tap to use. damage to tap or work. 


and we are willing to carry 
out experiments on difficult 
materials to determine the 


SKF TAPS 


Made from high-quality chrome-carbon steel. 


Dimensions to D.I.N. standards and tolerances to 
equivalent of B.S.1. Medium Fit. 


i“ 


“2 


SPEED WEE L : 


Snowe cihagw ere += ALFRED HERBERT LTD 


COVENTRY 
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Another Birma) air 


Here is the new ‘Triur » the Standard Motor Company Ltd.’s latest sports 
model, The sleek, ra further enhanced by the new design of radiator grille. 
Both the grille and th ing splash guards are made from Birmabright BB.2 


anodising quality she« cally brightened to give a permanent, lustrous finish. 


Birmabright 


Registered Trade Mark 


THE Pl i{LUMINIUM-MAGNESIUM ALLOY 


BIRMABRIGHT LIMI'1 BIRMINGHAM 32 +* BIRMETALS LIMITED 
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BEARINGS 


These bearings are made in a wide range of types and permit 
oscillatory movements by the deflection of the rubber in shear 
thus avoiding the need for lubrication 





The chief types of Metalastik bearings are the following 

1. METALASTIK U.D. (Ultra-Duty) BUSHES are rubber-bonded to both 
inner and outer sleeves, and pre-compressed to give the optimum fatigue 

life They can also be used as spring loaded torsionally, axially of 

radially and can be formed to give different characteristics in different 

directions 


METAI ASTIK 1.5. (Inner Sleeve) BUSHES In this bush only the inner 
sleeve is bonded to the rubber, the rubber being pre-compressed in 
assembling in the housing This bush used in suspension system 
where space is limited and the axial loads are not great 


METALASTIK FLANGED ULTRA-DUTY BUSHES can be supplied 
with buffering surfaces to limit axial movement under load. Can be used 


loaded axially, as anti-vibration mounting 


METALASTIK DUAL AND TRIPLE ULTRA-DUTY BUSHES 


Used to give higher radial load or larger ometimes bot! 
METALASTIK BALL JOINTS, taking large angular nts in all 


directions and resisting axial load Pre-compressed during assemb! 


METALASTIK B.C. (Bonded Cone) BUSHES and METALASTIK 
B.C.T. (Bonded Cone Tube) BUSHES used in pairs pre-compressed 
against one another. High load capacity and stiffne in radial and axial 
directions. Extensively used in LFS te 

B.C. is as illustrated, B.C.T. is similar but without metal end flang 


METALASTIK CONE BUSHES fit 
compressed, giving a high stiffne ind 
axial directions, and angular freedor 
on heavy vehicles 


SPHERILASTIK BEARINGS. A high-d ill onded bearing with 
a three-part shell, forced into its ho io p ompre the rubber 
Provides universal action and a high load capacity in small space 


METALASTIK ULTRA-DUTY SHACKLE PINS 
ultra-duty bush, but bonded to the pin va hig 


for shackles and spring eyes on ‘bus 


METALASTIK HEAVY-DUTY SHACKLE PINS 
duty form of Metalastik shackle beari pecia 
vehicle: it provides perfect axial contro 
Backed by millions of miles of servic 














An important feature MV. 
O/ 


Ti 
2 


LOWER SLIDE ON PRE-LOADED 
PRECISION BALL BEARINGS 


THE INFEED DIAL CAN BE ADJUSTED 

ie Sov FOR FINE INCREMENTS OF CUT AND 
Be , THE SLIDE WILL MOVE BY PRECISELY 

aaa ; . THAT AMOUNT — BECAUSE “STIC 


CINCINNATI | 


CINCINNATI MILLING MACHINES LIMITED 
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‘DRIKOLD’ 
_ REFRIGERATION FOR 


_ TRANSPORT BY ROAD 


ff 


meets all the user’s needs. 

' “DRIKOLD’ does not reduce the payload ; 
is simple and inexpensive ; 

does not require skilled operation 

or maintenance ; 

is completely reliable in operation ; 

is hygienic and free from mess. 

Full technical service is offered. 


Before ordering or building Refrigerated Vehicles look into the outstanding advantages of ‘ORIKOLD’ 


DERIK OL D’ Batptetsemmndeeatan 


Enquiries to: 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 8.W.1 


Pad 
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rhe position 

of leadership 

entails responsibility, 
ind the Ferodo 
organisation is 
forever experimenting, 
mproving and 
developing so thad 
they may rightly 
claim FERODO 
WILL ALWAYS 

BE FIRST 


Ferodo Limited - Chapel-en-le-Frith 


A Member of the Turner & Newall Organisation E eR 
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Ferodo Limited are the largest 

manufacturers of brake linings in the British 
Commonwealth. They have, over the years, 
been the first to develop and introduce such 
major im proveme nts ti hrake lining technique 

as asbestos based materials, die pressing, moulded 
materials and NOn-MTTe Woven materials 

The Ferodo Laboratories and Test House unique 
in scope and application, are constantly 

engaged in testing and developing new materials 
and methods, keeping always a step ahead of 


higher speeds and mechanical developments 


Ferodo Linings are fitted as first 
equipment to more makes of vehicles than 
all other Brake Linings combined 


The choice of Ferodo by this majority 

of Automobile Manufacturers emphasises the 
confidence placed in them, after the most 
stringent tests, by the motor industry 


rake linings clutch facings fanbelts 
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COLD-REDUCED 
HOT-ROLLED 


Black or Galvanized, also 
plates up to jin. inclusive 
HEAREI YOU! IZ 


WOLVERHAMPTON 
Mitre Works, Eagle Screet 
Telephone: Wolverhampton 22266 7/89 


Telegrams Spencerian’ 


ROYTON 
Stadium Works, Dogford Road, Roytor 


Telephor ¢: Oldham Main 4204 and 755 : ‘ : s | ' mb r 
BRISTOL | 
27 Temple Back aie i i rr j 
Telephone: Bristol 28109 ‘ <s : 
LONDON —/ a | meet eral 
Talbot Road, West Ealing, W.13 | H. F. SPENCER & CO. LTD., WOLVERHAMPTON 


Telephone: Ealing 967! 
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“Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 
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es/all your plans and drawings — 
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at speeds 


up to 
15; feet 


a minute 


This is the AZOFLEX Mode! 42/63 Mark Il Combine Printing and Developing Machine. 
Designed to be handled by one unskilled operator, it can be run at speeds ranging from 6 inches 
to 15} feet per minut th any of the wide range of AZOFLEX photo-printing 
materials to give a continuous output of first-quality prints from drawings, plans and 
other originals up to a maximum width of 40 inches. Special features of the machine include a 
suction feed device, cont: 1 cooling of the exposing cylinder, patented micro-grooved 
rollers to ensure perfect development at all operating speeds, and complete synchronization of 
the exposing, developing and print delivery units. Dry, flat prints, ready for 
immediate handling, are produced with the minimum of trouble —there is no mess or smell and 
special darkroom accommodation with water and drainage services is not required. 





There is a comprehensive range of AZOFLEX machines and 
materials to meet the requirements of every type of organiza- 


tion. For descriptive literature, wg apply to Ilford Limited, 
4, | Azofiex Department AZ5V, 104 High Holborn, London, W.C.1. 
no ZO cx (Tel.: HOLborn 3401). Demonstrations of the Azoflex process 


can be seen at the above address and also, by appointment, at 
Iiford Limited, 22 Lioyd Street, Manchester, 2. (Tel. : Deansgate 
Le 4233) and in other principal cities. 


PHOTO-+-PRINTING MACHINES AND MATERIALS 
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THE MOST SPIFFING POWER TOOLS IN THE UNIVERSE 


We said to our Managing Director: 

“ Sir !’’ Why can’t we do some sensible advertising ? 
Other firms come out with crashing great photos 
of power tools in use. They say simple bold things 
like the finest small power tools on earth. 
They tell people how good they are and why 

their tools are the best and so on 

Customers don’t want all this stuff about 

Little Horses and if you’ll pardon the expression 
Personal Chats from you 

about how jolly smart you are. They want good 

‘ selling’ copy that gives reasons... .” 





The Old Boy coughed and we braked heavily 

“ Boy” he said “ There seems to be some mistake 
Do you suggest we should chaffer in the 

market place like some seller of Oriental Rugs? 
Am I to become a Super-Salesman ? 

Do you imply that we are in competition 

with some other makers of small tools? 

Well — do you? Name them, Sir, narne them, for 
their names will be news to me”’ 


Conceited old fathead. 


AW MODE HWA, boos 


Desoutter Bros., Limited, The Hyde, Hendon, N 


Automobile Engineer, August 1956 


Telephone 


Colindale 6346 (5 lines Telegrams: Despnuco, Hyde, London 


cme 2a74 








The heat joins the flow 





Electric heat can be applied wherever 
it’s possible to | a pair of wires. 
You can bring it t into the smooth 
flow of the product line. You can lay 
out your plant a uu think best and 
install your proce eating to suit the 
lay-out. 

Electro-heat is « mical. There’s no 
wastage at all. It the appropriate 
kind of heating, at the right temperature 
for as long, or a rt a time, as you 
need. It can | ntrolled exactly, 





easily; better sti automatically 





It’s quick, it’s compact. The equipment 
is light, neat, sim; It’s clean. It 
saves overheads in many directions. 
With electro-heat 1 get higher pro- 
duction, lower costs and better working 
conditions. 


Electricity for 
Productivity 


Ask your ELE&CTR ») for advice and 
information, or a h with E.D.A. They 
can lend you, w ' films about the 
uses of electricit E.D.A. are also 
publishing a ser on Electricity and 
Productivity. Tit iilable are: Resistance 
Heating, Electric M and Controls, Higher 
Production, Lig! Materials Handling 
Price 8/6, or 9/- post f 








feeued by the Gritien Electrical Development Association, 
@ Gavoy Hill, London, W.C.2 
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\, everything under 








Placing a load first time is second nature with 

Coles .. . power lowering, electro-mechanical FINGER-TIP 

brakes and other automatic features ensure Z ; CONTROL 
accuracy without error. Moving swiftly from Conveniently grouped 


job to job, Coles go where the handling need 


a controls reduce fatigue 
is greatest, its jib passing easily under low 


doorways. A compact 360° slew superstructure ' and speed up handling. 
and simultaneous finger-tip control of two a ae Wide vision cab gives 
or more motions are some of the advantages of | a full view of work area. 
Diesel Electric Transmission the system 


that has all the advantages. 


aw Oe er Oe 86 6 ee 6 @€.0.6@4@64680600 00980 86 0 


THE NAME THAT CARRIES WEIGHT 


Designed, monufactured and marketed by :- 
STEELS ENGINEERING PRODUCTS LIMITED 
Sunderland, England Tel: 56281 (10 lines) Grams: Steel, Sunderland 


SALES AND SERVICE: Giasgow: 235 Bath Sc. C2 Newcastle: Brunswick House, Brunswick Place 
London: 6 Avonmore Road, W.14 Manchester: 153 Oxford Road, 13 Birmingham: 39 Thorp Street, 5 
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for the world’s” 
MARKKer?rs : 





r mark on your products must be distinctive and permanent. The modern 
od is to mark all parts with numbers, symbols or letters for easy and 


ly reference. FUNDITOR marking machines will do this as well as 
The Sand-jet Marking Machine 
your goods with your brand name—a permanent advertisement to sell 
(illustrated above) permanently 
ates chin enttaliane aneal intly for you. Manufacturers in all trades are using the FUNDITOR 
ceramics, glass and delicate Marking Method—which is speedy and efficient for the permanent marking 


thin-walled articles which cannot f etal plastic, ceramic, glass and wood components 


be marked by normal methods 


UNDITOR Mansi: 
The Hydraulic Heavy Duty MAC H : the Ee S 


Marking Machine (top right) is 
suitable for deep marking on From hand-operated machines to powerful heavy-duty machines—there’s a 
tough materials, Also produces 


DITOR machine to solve your marking problem. Send us a sample part 
excellent line and diamond 


knurling on round or flat units jelicate or deep marking to your specification 


Send to-day for our latest catalogue showing over 100 illustrations. 


FUDINTOR LTD., 3 WOODBRIDGE ST., LONDON, E.C.| 


Telephone: CLErkenwell 6155-7 Telegrams: Funditors, Cent, London 
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pioneers 
of 


| STERMET= 
ave progress 


REGD. TRADE MARK 


True to the great traditions of 
Coventry whose long history 

is closely linked with the progress 
of Britain . . . Sterling Metals 
operating large Aluminium and Cast 
lron foundries and, as the world’s 
largest producers of “Elektron” 
Magnesiun: Alloy castings, have built 
up an unequalled reputation for 


skill, quality and craftsmanship. 


STERLING METALS LTD 


COVENTRY 
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COPPER 





makes a good job better 


t London Airport 46 tons of copper expansion jointing were 
ed to provide a watertight seal between the hangars 
1 their massive door frames, and between bay sections. 
he airport buildings also have copper weatherings, 
Lmpcourses, water pipes and similar services. Many miles 
f copper cables are used for electric wiring in the 
iildings and runways. In aircraft, too, copper and its 

are used extensively — for electric cables, electronic 
julpment heaths for de-icing elements, compressor 

brake discs, and pipes for fuel, oil 


Headquarter London Air} 


Not only in aviation ) major industrie 
copper and its alloys pla ut. The 
purpose of the Copper De tA 

a non-trading orwanisat 


ociatl 
best use of « oppel and it 
always available without 


ervice 


’ } 
0 


ligation 


ai 
| 

-V/ 
Fi 
rN COPPER DEVELOPMENT ASSOCIATION 


KENDA L, RADLETT HERTS RADLETT 5616 
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| 512,800 MILES 
ON 
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1934 E.R.F. WITH ORIGINAL AXLES 


STILL IN SERVICE WITH THE 
VICTORIA CARRYING Co. Ltd., NORTHWICH, CHESHIRE 


KIRKSTALL FORGE ENGINEERING LIMITED, LEEDS, 5 


Telephone: Horsforth 2821 
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Here is another application of versatile 


‘Kynal’ aluminium alloys — a 
lightweight tipping refuse vehicle with 
retractable wheel arch (designed and built 
by the City Engineer and Surveyor’s 
Department of Liverpool! 


prototype 


Corporation) 


Courtesy of Liverpool Corpceration 


which almost makes refuse collection a 
In addition to its strength and 
durability, aluminium offers the great 
advantage of being easy to keep clean. 
‘Kynal’ aluminium alloy sheet and 
extrusions were used exclusively. 


pleasure. 


“KYNAL’ ALUMINIUM ALLOYS 


MADE BY SPECIALISTS IN ALUMINIUM FOR SPECIALISTS IN CONSTRUCTION 


IMPERIAL CHEMICAI 


INDUSTRIES 


LIMITED, LONDON, 
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AGRICULTURE 

AUTOMOTIVE INDUSTRIES 

EARTH MOVING - MACHINE TOOLS 
MECHANICAL HANDLING 

MARINE ENGINEERING - GAS INDUSTRY 


WHATEVER THE JOB 


THERE’S A 


FLEXIBLE PIPE 


\ TO GARRY IT THROUGH & 


Dunlop Technicians wil inv problems concerning installation of Flexible Pipes, write please to:— 


DUNLOP RUBBER COMPANY LIMITED « ST. GEORGE'S ROAD + COVENTRY + TELEPHONE: COVENTRY 64171 


on! sae 
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For all pre am 


PISTONS 
PISTON RINGS 
CYLINDER LINERS 
VALVE SEAT INSERTS 
VALVE GUIDES 
ea REEt]S ETC. 
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Ships 
to Spain... 


Cars to 


Canada... 


Wherever ships and vehicles 
run, wherever machinery 
goes, there go Ransome & 
Marles ball and roller 


bearings. 


ansome 


Ransome & Marlies Bearing Co. Ltd. 
Newark-on-Trent, England 


Telephone : Newark 456 


and Telex 37-306 
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CLAYTON DEWANDRE 








Continuous ea@rburising furnace for gears 


NG COMPANY LIMITED 


alled at the Willesden 
SANS o, ' 


be employed for case-hardening 


geare and pinions, 600 Ib net per hour. 


mn heat-resisting trays, oe SS u the furnace on 


rallel tracks, each of whie 5 ising cycle. Work 


Rhdrawn manually for press mana y 


& : 

; N 
d automatically. Doors, pushe es Re all hydraulically 
eorrect sequence under automatic : we ions 


construction for FORD MOTOR 





BIRLEC 


Me 


BIRM 


HEPPIELD , 5G NEWCASTLE-ON-TYNE 
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IF ITS A QUESTION OF 


You'll get friction-free service at Walkers. Bearings of 
all sizes and kinds are readily and quickly available 
As always with Walkers you can be sure of high 
grade quality, whatever you need. 

A telephone call, or a letter, will bring you immediate 
expert advice if you’re in any doubt about your 
exact requirements. 

At Walkers we have the stocks — and the knowledge 

to help you. 


YOU CAN GET THEM ALE FR 


Complete London stocks include 


Ball and Roller Bearings by Hoffman, Fischer, SKF, 
R & M and Timken; Thrust Bearings; Steel, Phosphor 
Bronze and Stainless Balls; Grease Nipples; Lub 


If any of your requirements are in the nature of NON STANDARD 
ricators: Ball and Plain Bearing Plummer Blocks q — 


. or SPECIAL ITEMS to your ows particular details contact us if 
Roller Bearing Plummer Blocks; Shafting and Shaft- you require assistance. Our wide knowledge and experience a 


ing Collars, and complete Transmission Equipment SPECIALISTS is at your service 


M. W. WALKER & STAFF LTD. Engineers Merchants IBEX HOUSE, MINORIES, LONDON, E.C.3 


PHONE: ROYAL 819! (10 LINES) "GRAMS: MAKERLAW, FEN, LONDON MIDDLE EAST BRANCHES  BAHREIN & KUWAIT . PERSIAN GULF 
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ervice! 
ighteen months 
tent service 


1 customer in Malta reports that 
Don-Plex clutch dises fitted to Perkins 
liesel engines have given no trouble at all 


since they were fitted eighteen months ago. 


‘ 
MAL & VAMKES) 


We shall be happy to supply full details 
and technical information on request 


and 


Molded 


Hrake 


1 Nation-wide chain of depots to serve you 


BELEASTI ) GLASGOW ©2 Centr ) NEWCASTLE -ON.-TYNE 
BIRMINGHAM § Midla HARROGATI 
BLACKBURN 6354/ HULL Centr NOTTINGHAM 4364 
BRISTOL 27214 IPSWICH SHEFFIELD 1 25526 
CARDIFI ” LEEDS 3 f SOUTHAMPTON 2/276 
ARLISLE 2/54 LEYTON Leys ne STOKE-ON-TRENT 4402! 
HESTER LIVERPOOL R aad WAKEFIELD 457/ 
COVENTRY 6990/4 MANCHESTER 3} Black - y WIMBLEDON 42489 
DUNDEE , MIDDLESBROUGH Republic of Ireland 
PDINBURGH 1 ¢ DUBLIN, 35 Westland Row 6659 


and Of 
SMALL & PA D> Hendham Vale Works Manchester 9 


ONDON: 76 Victoria Street, 8.W.1 








Automobile Engineer, August 1956 








They Il be 
10,000 miles 


apart in a few minutes 


miles of engine life, restored by improved performance 
after reconditioning with Black & Decker equipment 


Here’s the service you give with these tools: old, badly 


VALVE MASTER REFACER 
pitted valves made as new with the Valve Master Refacer, Refaces valves to any angle in 
| P vatter of minutes and, with 
perfect matching of valve and valve seat in a matter of Dene ee 


attachment, grinds tappets, rocker 
. : arms and Ford Valve Stem 
seconds with the Vibro-Centric Valve Seat Grinder. ae See FON 


Together these tools form a fast, easily operated unit 


for continuous maintenance with maximum precision 


STANDARD VIBRO-CENTRIC 
| VALVE SEAT GRINDER 
QUICKER AND BETTER WITH 


Reconditior Valve Lat on any 


type of car and ensures a perfect 


matcl het wee ; ind eat, 
Ble , 4 Cn So 


PORTABLE ELECTRIC TOOLS 


BLACK & DECKER LIMITEO HARMONODSWORTH MIDOLESE 
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SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 





Simple centre attachment for spur 


gears integral with shaft, etc 


The two attachments to 
gether with specie! equip 


ment for worm testing 





Indexing centres attachment 


for spurs 


worm gears 


spiral bevel or 








For Sales 





Production 
Gear Testing on 


WADTOOL 
Equipment 


Photograph by courtesy of Morris Motors Ltd, Engines factory 


The Wadtool Gear Tester provides a quick, accurate 
and economic method of checking production gears 
that's why it is used by mass production organizations 
like motor manufacturers 

Two saddles mounted on guide ways carry the gears to 
be checked 


other 


One saddle is clamped in position and the 
‘floats’ on steel balls and is kept in contact by 
of this saddle 


irregularities in the gears is recorded on a dial indicator 


spring pressure. Movement caused by 
Attachments are available for accommodating various 


types of gears. Maximum capacity is 10° dia 


Write today for full details 





DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
Also at LONDON: ‘Phone Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone Central 3411 


‘Phone: Midiand 3431 (7 lines) 
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The E.O. 600/95 Flat Engine 


in the 


LEYLAND ROYAL TIGER CHASSIS 





iP MARK 
ON ALL VANDERY VELL 
PRODUCTS » & 


Tiana! | ( 4 


VANDERYELEE 


BEARINGS AND BUSHES 
ad ctiginal equipment 


VANDERVELL PRODUCTS LIMITED - WESTERN AVENUE ~- ACTON W3 ~- LONDON 


VANDERVELL PRODUCTS (CANADA) LIMITED 
QUEEN ELIZABETH HIGHWAY AT 401 KIPLING AVENUE (HOLLYWOOD POST OFFICE) TORONTO CANADA 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 


End-location adjustable. 


THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a 
range of sizes 
covering every type 
of chassis. on heavy types. 


Larger angular movement. 
Very compact box. 
For fore-and-aft or transverse layout. 


Trunnion of spigot mounting alternative 


BETTER ROADS 
FOR 
BETTER LIVING 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: LUTON 2662 (4 lines) Telegrams: ADAMANT, P HONE, LUTON 
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Offices 


ang 


floorin 


A fully comprehensive range of wrought 
Aluminium alloys purpose produced 

hy T1 Aluminium Ltd., to meet the 
exacting demands of modern Industr 
and to conform to British Standards 
and associated specifications 


in LONDON, BIRMINGHAM 


Bonallack ‘Packaged Standard’ bodies for Austin, 
Bedford, Commer and Morris commercial vehicles 
are supplied as a standard set of components 
complete with fixings, bolts and nuts. Within a 
matter of a few hours they can be assembled 

and mounted on a chassis by two men without 


previous experience and without special equipment 


r 1 Aluminium, one of the largest 

U.K. fabricators of aluminium alloys, have 

much to offer to the vehicle body builder. 
Facilities for production on the largest scale : 

the experience to find the answer to any problem ; 


ready co-operation in the development of new applications 


new techniques. Here, in the DEKALOY Patent interlocking 


of this ‘Packaged Standard’ assembly, is a typical illustration 


of how Timinium alloys can put a good idea into shape. 


T i Aluminium Ltd 


ONE OF THE LARGEST U.K. MANUFACTURERS OF SHEET, CORRUGATED SHEET, STRIP, CIRCLES, 
PLATE, EXTRUDED SECTIONS AND TUBES IN ALUMINIUM AND ALUMINIUM ALLOYS 


Head Office: Redfern Road, Tyseley, Birmingham 11. Tel. Acocks Green 3333 


MANCHESTER, LEEDS, GLASGOW, BRISTOL, AND DUBLIN 
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unifors 
tained at 
terminals 
harness wiring 


component. 


Brochure AUE sent, or den 


AIRCRAFT-MARINE PROD 
London Sales Office; 60 KINGLY STREET 
Works: SCOTTISH INDUSTRIAL E51 


Ahead of 


The AMP method raises 

output and lowers overall 

costs. Maximum electrical and 
mechanical efficiency is achieved 
by the use of precision crimping tools, 
jtomatic machines, Rejects caused 
human error are eliminated and a 
high standard of excellence is main- 
es. Non-insulated and pre-insulated 
onnectors are supplied to suit 


every type of wire and electrical 


tration at your Works on request. 


‘TS (GT. BRITAIN) LTD 


DON, W.I. Tel: REGent 2517-2518 


PORT GLASGOW, SCOTLAND 


— 





the present — 


Certi-crimp hand tool. Positive 
closure ensured 


Pneumatic hand tool eliminates 
operator fatigue 


Automatic wire terminator 
Operates at up to 4000 an hour 


— abreast of the future 


AP323e12 
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TAPPING & 
THREADIN 
MACHINES 


Fast and easy to operate, these machines meet the most 
stringent demands of modern Mass production. Their 
outstanding features include entirely automatic tapping or 
threading operations, a wide range of speeds, and precise 
limitation of feed depths; the spindle is fed and returned at 
the exact pitch. The range includes bench, column and a 
radial type. Capacities from 3/16" to 1,3/16" (4.75 to 
30.16 mm) thread diameter, in steel. 


Please ask for catalogue 


(B54 


B.S.A. TOOLS LTD - BIRMINGHAM » ENGLAND 


Sole A jents Oreat Britain 


BURTON GRIFFITHS & CO., LTD + KITTS GREEN + BIRMINGHAM 33 


Telephone STECHFORD 5071 
co” os 
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THE FINEST TOOLROOM IN THE 
COUNTRY IS AT YOUR DISPOSAI 


With over 30 years experience C,V.A, offer you 


unparalleled service in the manufacture of Plastic Moulds, 


Press Tools, Jigs & Fixtures and special purpose machinery. 


If you require the highest quality and a competitive price, 


please send your enquiries to... 


C.V.a. E68, ROCL OS e474 23. 


N 2 FACTORY, HOLLINGBURY, BRIGHTON 6, SUSSEX 
PHONE: HOVE 48201 CABLES & TELEGRAMS: “CEVEATOOLS HOVE "’ 
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The David Brown Automobile 

Gear Division has been created to give 
your gear requirements specialised 
attention and to cater for either batch 


or quantity production 


Here an immense variety of work 
receives that care and attention which 
is only possible with the most modern 


plant and facilities and with the skill 


and experience which are traditional 


with David Brown products 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISION 
PARK WORKS HUDDERSFIELD 
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In Arctic Cold 


Desert Heat 


vs ANN SED at, ea ; 

et of scientific filtration. When operating temperatures are abnormally low, it is the 
first few minutes that count—and because of the intrinsic 
efficiency and large surface area of the Vokes felt fabric 
element, the direct-flow device—wh‘ch must unfailingly 
operate when the oil is highly viscous—remains open for 
the absolute minimum of time, ensur'ng that unfiltered oil 
is not allowed to circulate over dangerously long periods. 
And at the other end of the temperature scale, Vokes filters 
give the same unfailing protection .. . that is why they were 
chosen to protect equipment on all the major Middle East 
Pipe Lines. 


VOKES LIMITED, GUILDFORD, SURREY London Office: 123 Victoria Street, Westminster, $.W.1. 


Telepnone: Guildford 62861 (6 lines). 
Telegrams and Cables: Vokesocess, Guildford, Telex 13.535 Vokesocess 


VOKES (CANADA) LTD. TORONTO ‘ TED THROUGHOUT THE WORLD VOKES AUSTRALIA PTY. LTD. SYDNEY 
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He’s 
just 
going 
to 

use 
another 


of 


HARPER CASTINGS 


Whenever the absolute optimum Is 
required to set new standards in 
automobile engineering, Harper Castings 
will be efficiently playing their 

part in the race of time. 


1orper qua fy ¢ vers grey 
costings, also metal pre 
machining, enarne 


and sub-assembly work 


JOHN HARPER & CO LTD. 
JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS * WILLENHALL - STAFFS 
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anticipating 
development- 


disc brakes 
; dampers 
or powerful fade-free 


braking . for smooth riding 
' under all conditions 


power assisted steering 


for ease of handling ar 
reduced driver-fatigue 


Better roads —faster ar eavier 
vehicles —and Girling far-sighted 
technical thinking always anticipating 
the requirements of the automotive 


GIRLING; 


THE BEST BRAKES IN THE WORLD 


In design and efficiency 








Way Cut head 
GIRLING LIMITED 


KINGS ROAD « TYSELEY « BIRMINGHAM I1 
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DO YOU MAKE 
MANY OF THESE? 


By-products of essential operations, they comprise long curling 


shavings from twist drills, chips from other tools, rough needle- 
like swarf from milling cutters, barely perceptible gleanings from 


the reamers. 


THEY HAVE TWO FACTORS IN COMMON 


FIRST: the steel you are machining may itself contain Molybdenum —for 
~ 

more than 500,000 tons of the alloy constructional steel made in Britain last 

year for highly stressed parts such as some parts of automobiles, were alloyed 


with MOLY. 


SECOND: the swarf may have been produced by high speed steel tools 
containing Molybdenum, which is being used to an increasing extent in 
this country, (in the United States 80-90", contain Molybdenum). 

On both counts you can rely on Molybdenum, which for more than 10 years 
has been free from violent price fluctuation. 


YOU CAN PIN YOUR FAITH TO MOLY 


‘PRONOUNCED MOLLY' 
























































ee 


The high wear-resistant 

they're track-tested. Be 
Siieledd” bearings for chelt il 
from a vast range of standard patterns: 
Write for your copice of literature 
dealing with all aspects of 


*Oilite” self-lubricating bearings. 


INGANESE BRONZE AND BRASS 


§ HADLEIGH RD IPSWICH TELEGRAMS: € 
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FIRTH BROWN 


ALLOY STEEL MAKERS - FORGEMASTERS - STEELFOUNDERS HEAVY ENGINEERS 


THOS. FIA TH & JOHN BROWN LIMITEO MEFFIE 
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and the automobile industry . . . 
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merce, is now in the forefront of modern industrial 
development. Serving this busy area and the more rural 
districts of Devon and Cornwall are Skefko’s offices at 
Bristol and Exeter, providing an unrivalled on-the-spot 
service with supplies of high quality ball and roller bear- 
ings, and expert technical advice on their application, to all 
bearing users in the West Country. 
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Supplier-user 


W en consideration is given to the degree in which 
even the most self-sufficient of the automobile manufac- 
turing companies in this country must make use of supplies 
from outside specialist organizations, it is not a matter for 
surprise that there is a fair degree of co-operation between 
user and supplier. It takes two forms, one connected with 


the design side and the other with the production side of 


the user’s organization. In recent years on the production 
side there have been important advances in supplier-user 
co-operation to give low-volume high-frequency deliveries 
to meet production schedules with only a low level of stock 
holding. On the design side, however, there have not 
been comparable advances. This is to be regretted, since 
the specialist organizations in this country have, over the 
years, built up a tremendous fund of knowledge which ought 
to be, but is not, used to the full. 

Co-operation should, but does not always, start at the 
earliest possible moment in the design stage. Exactly at 
what stage it can start, depends upon the function of the 
component and its 1elation to other components; for 
example, the supplier of bearings ought to be called in at 
a much earlier stage than the supplier of windscreen 
wipers. In broad terms it can be said that the automobile 
manufacturer wants the lowest-priced component that will 
serve the specified function. This combination of low 
price and correct functioning can be achieved only if the 
specialist supplier is consulted sufficiently early in the 
design stages. To say this is, of course, to stress the 
obvious, but it is remarkable how often the obvious is 
overlooked. 

Perhaps the commonest reason for postponing consulta- 
tion to the latest, instead of holding it at the earliest 
possible date, is the fear of premature disclosure of develop- 
ments. Of the deliberate disclosure, there is, of course, 
little danger, but there may be of inadvertent disclosure. 
The risk, however, is small and should be accepted. 

There are also many components that will be obtained 
from outside suppliers but which do not call for any dis- 
closure of design features. In such cases, the logical 
practice should surely be to inform the supplier of the 
function the component has to perform and leave him to 
select the cheapest article that will meet requirements. 
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Co-operation 


Once again, this may seem to be stressing the obvious, 
but it is remarkable how often a supplicr will receive a 
detailed specification for a part without information 
regarding its function. 

As an example we may quote from our own knowledge 
the experience of an organization that has built up an 
enviable reputation through specialisation on a single 
type of product in three or four forms to suit different 
applications. A definite guarantee of performance is 
given with all the standard products, and it can be said 
that one or other of the standard forms will be found 
suitable for any automobile application that may arise 
Yet certain manufacturers, while accepting the component 
in one or other of the available shapes, will call for some 
special material specification. This does not bring any 
advantages. On the contrary, it adds to cost because it 
creates manufacturing difficulties and calls for special heat 
treatment, and the finished article is certainly no better, 
and might well be worse, than the standard component 

There could with advantage, be much closer liaison 
between supplier and user regarding acceptance tests 
Strange though it may seem, failure to obsetve the elemen 
tary rule that like must be compared with like often leads 
to pointless and acrimonious disputes when work that the 
supplier considers up to standard is rejected by the user, 
who is using a completely different form of acceptance test 
In this matter our sympathies, generally, are with the 
supplier. 

The user knows what the component should do, but the 
specialist supplier should have, and usually has, the better 
knowledge of the tests to be applied for determining 
suitability for function. It is frequently found, however, 
and usually after many rejections, that the user’s acceptance 
tests are radically different from the tests carried out by 
the supplier. Once again, the obvious step of carrying 
out tests of the same character is only too often overlooked 

It may be objected that there is a certain danger in using 
an acceptance test specified by the manufacturer of the 
part. In our opinion this has little validity. The compo- 
nent supplier takes as much pride in his product as does 
the vehicle manufacturer, and also realises that it is not to 
his advantage to have inferior work accepted 





alloy fully integrated 
Royce petrol engine 


The Harrington Contender coach is an alum 


structure, It is powered by an eight-cylinder Rf 


The Harrington Contender 


A Luxury Coach with Rolls-Royce Engine and Automatic Transmission 


aborated here, the 
1 on the Continent 


’ 
I OR reasons which do not need to | 

general tendency both in this country an 
is to use diesel engines in public sery vehicles. It is 
therefore of interest that for their recently developed Con- 
tender luxury coach, Thomas Harrington Ltd. have adopted 
a petrol engine as the power unit I reason for this is 
not far to seck, In general, diesel engines are noisier and 
create more vibration than petrol engines, therefore, as the 
coach is intended specifically for expensive luxury tours, it 
was considered that additional fuel « for petrol engine 


operation would be more than offset by the increase in 
passenger comfort. 

After investigation of the established power units that 
could be used for this type of work, the conclusion was 
reached that one of the Rolls-Royce B series engines would 
be the most suitable. Incidently, Rolls-Royce Ltd. have 
been extremely co-operative in giving advice and practical 
assistance particularly in relation to the application and 
installation of the power unit. Probably as a result of this 
close co-operation, Thomas Harrington Ltd. decided to 


Royce engine-transmission assembly ready for installation 
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incorporate the automatic transmission now used in Rolls- 
Royce and Bentley passenger cars. 


Engine 

The B80 eight-cylinder-in-line engine has been adapted 
as the power unit. It has a bore of 34in and a stroke of 
44in, and the swept volume is 346in* (5-765 litres). The 
compression ratio is 6-4: 1 and the maximum output is more 
than 160 b.h.p. at 4,000 r.p.m. Maximum torque, 285 lb-ft, 
is obtained at 1,800—2,000 r.p.m. 

A single iron casting forms the cylinder block and crank- 
case. Cast iron is also used for the cylinder head, but the 
sump is made from a light alloy. As the Rolls-Royce B 
series were originally developed for use in a wide range of 
military vehicles, dependability and durability are important 
matters. The engine therefore, incorporates several features 
to give these desirable characteristics. These include short, 


A floor hatchway gives ready access to most of the 
auxiliary units of the eight-cylinder engine 


cuff-type liners of chrome iron which are pressed into the 
upper ends of the cylinder bores, a nitrided crankshaft and 
indium-treated, copper-lead main and big end bearings 
in thin steel shells. 

The crankshaft, which has integral balance weights, runs 


in nine 2-75in diameter bearings. A combined harmonic 
and friction damper is fitted externally. The big-end 
bearings are 2-Oin in diameter. The forged steel connecting 
rods are drilled to provide positive lubrication to the little- 
end bearings and the cylinder walls. Light alloy pistons 
are used. Each has two compression and one scraper ring. 
A helical gear type pump provides pressure lubrication. It 
picks up from a floating intake in the sump and feeds through 
a full-flow filter mounted externally on the crankcase, a 
position that makes the filter element readily accessible. 
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The power unit mounting incorporates two Metalastik 
assemblies at the front and two Metacones at the rear 


sandwich-type 


A common camshaft operates the overhead inlet and the 
side-mounted exhaust Phis 
course, similar to that employed on Rolls-Royce passenger 


valves arrangement is, of 


car engines, as is the positioning of the inlet and exhaust 
manifolds on opposite sides of the engine 
of the valves and the manifolds gives 
characteristics that are 
Experience has also shown that it gives long exhaust valv« 
life, which is further improved by the use of Stellited valv: 
seats. 

Ignition is by coil and distributor and 14mm spark plugs 
A Solex down-draught type with 
pump for quick starting, is employed. Fuel is fed to the 
carburettor by a mechanical pump on the side of the crank 
case. A vane-type centrifugal pump circulates the coolant 
Together with the dynamo, it is driven by double belt from 
a pulley on the crankshaft. Considerable thought has been 
given to means for reducing engine noise level Phe 
taken include the fitting of an air silencer in addition to a 
large air cleaner and the use of two exhaust expansion boxes 
in tandem. From the manifold, exhaust gas is led away 
through two pipes which merge into one and then enter th 
first of the two silencers. 

As an under-floor installation is essential to give maximum 
passenger-carrying area in relation to overall vehicle dimen 
sions, the mounting of the engine, 
presented some problems that would not b« 
horizontal unit. They have, however, in large measure been 


The disposition 
the good breathing 
essential for high 


power output 


carburettor accelerator 


teps 


which is a vertical unit 


met with a 


When hinged valancies are raised, the engine, which is located amidships 
below floor level, can be serviced without difficulty 





overcome. The engine height has b« luced by fitting 
a shallow sump and by mounting th« on the forward 
extremity of the crankshaft instead of on the water pump 
spindle. To reduce the overall engine ight still more, 

modification of the inlet manifold accommodate 
horizontal instead of a normal down-draught carburettor is 
contemplated 

As the engine is mounted amidshi; 
to offset it 3fin from the centre-line of | 
the top of the carburettor to protrud 
beneath one of the With this 
clearance below the engine is 10in wit! vehicle laden 
The floor height is 3 ft 6in. To facilitate servicing and 
adjustments, the engine is accessible through a trap in the 
gangway floor as well as from either clow floor level 
For access below floor level there are hing 


A a 


been necessary 
vehicle to allow 
through the floor 


seats, nting the ground 


alances on both 
sides of the coach 


Forwa 


epicyclu 


Hydraulu 


coupling 


The Rolls-Royce transmission provides four for 


r and the com- 

1 rear on Metal- 
mountings on 
it the front ; 
vith two brackets 
gearbox, the 
ing a Hardy- 
n Eaton single- 
give a straight 


The engine and gearbox are bolted toget 
plete assembly is supported at the front ar 
astik rubber mountings. Sandwich-ty; 
downswept tubular cross-member are u 
the rear Metacones are used in conjunctior 
fabricated from steel channels, From 
transmission is of orthodox form 
Spicer propeller shaft and a spiral bevel driv 
speed axle with a 6°33:1 reduction 


a4 
at 
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transmission line, the bevel-differential assembly in the 
axle is offset to correspond with the engine offset. 


Transmission 

The Rolls-Royce transmission provides four forward 
ratios, which change automatically to give the ratio best 
suited to the speed of the vehicle and the effort demanded 
of the engine at any particular moment. There is also 
manual control through a selector lever on the steering 
column. This lever is used for selecting neutral and 
reverse, and also allows the driver to prevent automatic 
changes above either third or second gears should conditions 
make this desirable. For example, this overriding control 
can be used to allow one of the lower gears to be engaged 
when descending a steep hill, thus making effective use of 
the engine as a brake. It also allows the driver to make a 


quick downward change for added acceleration. This 


Re eT 


Jf gear train 


, Disc clutch 


gear trair 


manual control is important, but normally the vehicle will 
be driven with full automatic change so that the driver has 
two-pedal control. 

Briefly, the automatic transmission comprises a hydraulic 
coupling or fluid flywheel and three epicyclic gear trains, two 


for forward ratios and the third for reverse. There are two 
multi-dise clutches for locking either or both of the forward 
gear trains. When both trains are locked there is direct 
drive. Alternatively, the forward gear train can have its 
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The Contender is 30 ft long 


8 ft wide, and is equipped to carry 26 passengers. 








Apart from a cover over the carburettor, and the wheel boxes, 


which protrude only 2in the floor area is flat throughout 


sun pinion, and the rear train its ring gear, held by friction 
bands to give reduction in gear ratio. As the two epicyclic 
trains are in tandem and each can provide a different reduc 
tion ratio, their functions can be combined in various ways 
to give the following ratios: first, 3:82; second 2-634; third 
1-45; fourth, direct; reverse, 4:3: 1 

The fluid coupling is positioned between the engine and 
gearbox, but it is not driven direct from the engine. Instead 
its drive is taken through the first gear train. ‘The annulus 
or ring gear of this gear train is rotated by an outer casing of 


The aluminium alloy underframe has exceptional strength and rigidity 
in relation to its weight 
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the coupling which is bolted to the engine flywheel, while 
keyed to a tubular shaft 


the planet carrier of the train i 
Ihe driven 


that is splined to the impeller of the 
member of the coupling is connected to the rear gear train 
Cherefore, in some 


coupling 


through the mainshaft of the gearbox 


coupling 1s less than that 


cases the rotational speed of the 
of the engine, while in others it | 
between the fluid 
In all conditions, in addition to elimina 


the same, and the output 


torque is shared coupling and the 
mechanical drive 
ting the need for the normal type of clutch between engine 
and gearbox, the fluid coupling gives a cushioning effect to 
ensure shockless changes of ratio 

hydraulically 


spring pre 


he 


ssure, and thi 


Gear changes are actuated friction 
bands are operated by oil and 
clutches by oil pressure supplied by either one of two pump: 
housed in the gearbox. Drive to one pump is taken from 
the annulus of the first gear train Chis pump, therefore, 
is in Operation whenever the engine is running Ihe second 
operate 


pump is driven by the output shaft. It therefor 
In point of fact, as 


only when the vehicle is in motion soon 


as the gearbox drives the 
gcear-operation 
supply the 


vehicle, the second pump takes 
of the first 


coupling 


over the work pump, which 


thereafter 
gearbox and circulate oil through the 


serves to lubricate the 
cooling element Oil 
band and clutch 


controlled by a 


gear 


under pressure, is supplied to th 
operating units through a series of valves 
centrifugal governor, driven off the output shaft 
valve linked with the accelerator pedal Phis 
ensures that the automatic changes are related to both speed 
and throttle opening. Another valve 
by the steering column lever, is used for 
automatic action 

Good riding characteristics are 


and by a 
arrangement 
manually operated 
overriding the 


ential for a vehicle of 


this type and considerabl thought has been given to the 


suspension systems Phe 
not depart from conventional practice, and laminated leaf 
relatively flat 
4 ft Hin at the 


system: adopted however do 


springs, designed to be inder load, are used 


all round. ‘They are long 
between centres at the back, and 
Girling telescopic dampers control spring movement at the 
front. At the rear, control is by pring 
correctors, which also have the pring 
rate to suit differing conditions of load and 
This combination proves to be effective 
at both high and low speed Phe 


front and 5 ft 2in 
comparatively soft. Inbuilt 
Gsary-Gsregoire coil 
flect of varying the 
road surface 
on good and 


bad roads and ride is 
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pensions, At the 
spring correctors 


Laminated leaf springs are used for front and re 
rear they work in coniunction with Gary-Gregoire 


further improved by the use of Metalastik rubber-bushed 
shackle pins, which isolate the vehicles from high-frequency 
vibrations in addition to eliminating ed for regular 
lubrication at these points, 

A Kirkstall beam is used for the fron 
wheel track of 6ft 7din. Girling brak« 
are applied hydraulically through the m 
Dewandre vacuum servo combined with t 
of the hydraulic system. A long hand er is 
applying the rear wheel brakes throug! mechanical 
Ventilated wheel discs are fitt the three-piece 


A Marles cam and rolle: ering mechan 


It gives a 
fitted. They 
of a Clayton 

master cylinder 
used for 


lirect 


linkage 
Dunlop wheels, 
ism 15 employed, 
Basically, the chassisless structure of t 
in only a minor degree from earlier, and succes 
ton chassisless designs. Essentially, it tressed hollow 
beam, built throughout of light alloys, w the mechanical 
components secured to the underside. Such is the design 
that all members of the structural assemt contribute in 
greater ©: lesser degree to its strength and rigidity. There 
are deep inside truss panels, the only continuous longitudinal 
members, and a series of five full-width trnasverse I-beams 
which are joined to the longitudinal mem! through short 
pillars riveted to the panels, In deptl truss panels 
extend between the sole bar and waist rail; further stiffness 
is afforded by riveting the pillars and horiz il rails to them 
The transverse beams are 15in deey rl ire formed from 
heavy gauge high-duty alloy sheets, and th ipper and lower 
edges are sandwiched between extrud members, 
solid riveted in plac eto provide flanges 
Further stiffness is added to the basi 
tudinal beams, inboard of the truss pan 
between, and bolted to, each pair of tran 
beams, hows 


Contender differs 
ful, Harring 


| 


ingle 


ture by longi 
and extending 
The 
to support 
hanical compo 
In each instance, their form and icing is deter- 
1 to perform. For 
hangers are 
upporting the 


beams, 
primary purpose of these 
brackets and other mountings for the meé 
nents 1 Sf 
mined by the function they are design: 
instance, the two to which the front spring 
bolted are of 10-gauge material, while th 

rear spring brackets are of 6-gauge high-dury alloy plate 
llin deep. Others serve to carry t engine-gearbox 
mounting brackets and provide support uch items as 
the radiator, which lies immediately forward of the engine, 


the 24-gallon fuel tank, the battery cradle and the brake 
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servo unit. Another, in conjunction with two transverse 
beams, forms a locker for housing the spare wheel 

Since it is designed to resist any tendency for the frame- 
work beneath it to “lozenge’’, the floor is also a structural 
member of major importance. It is made of rectangular, 
corrugated light alloy sheet, and is riveted to the upper 
flanges of the transverse and longitudinal beams to tie them 
firmly together. It is overlaid with multi-plywood secured 
by plastic adhesive. The result is an extremely rigid floor 
construction, which is also relatively light. Apart from a 
cover over the carburettor, and the wheel boxes, which 
protrude only 2in, the floor is flat throughout its area. 

Such items of the superstructure as the truss panels, 
pillars and roof sticks are in general made of varieties of 
U- and hat-section extrusions, of shapes selected to give 
strength and to simplify the attachment of adjacent members, 
the window pans and the panelling. For example, the 
U-section waist rail provides a stiff upper edge for the truss 
panels and incorporates a wide flange to which the pillars 
and the exterior panels are attached by blind rivets. Further, 
the continuous cant-rail is a combination of L- and inverted 
Y-section extrusions. The tail of the Y is turned to coincide 
with the base of the L, thus forming a very strong member 
with a very wide face to which the outer roof panels are 
riveted 

Amber-tinted Perspex lights are fitted in the front canopy, 
and there are three adjustable Weathershield ventilators, 
with the same form of glazing, in the roof. Clayton- 
Dewandre units are fitted for interior heating. The vehicle 
is of the central, sliding door pattern. It has seats for 26 
passengers, arranged in pairs on one side of the gangway 
and singly on the other. This relatively low seating capacity 
will ensure a very high degree of comfort for the passengers 
The Contender is 30 ft long and 8 ft wide, and weighs 
approximately 5 tons 12 cwt unladen 


Electric Windscreen Wiper 


A Delco electric windscreen wiper is now being manu- 
factured by AC-Delco Division of General Motors Ltd., and 
it is being supplied to Vauxhall Motors Ltd. for the 1957 
Vauxhall Wyvern, Velox and Cresta cars, and also for the 
Bedford A2 and A3 trucks. Dual speed, self-parking, 
silence of operation and built-in overload protection are the 
main features of this robust unit. 

The power unit is the Delco 258 motor, which has been 
supplied to heater manufacturers for many years. From 
the motor, power is transmitted through a hardened steel 
worm meshing with a large diameter nylon reduction gear 
that provides an output torque cf 24-3 lb-ft at normal speed. 
This combination gives a drive that is practically frictionless, 
free from wear and silent. It eliminates the need for 
flexible cable 

There are two operating speeds, For the rain conditions 
usually encountered in this country, the wiper speed is 
55 r.p.m.; for torrential rain, bad mist or fog there is a high 
speed of 90 r.p.m. This two-speed arrangement is effected 
by the use of a compound wound motor and a resistor which 
can be switched in or out to adjust the balance between the 
series and shunt windings. 

As the Delco electric screen wiper is particularly powerful, 
automatic overload protection is incorporated to guard 
against damage should the blades, for instance, become 
frozen to the screen while a car is parked under icing condi- 
tions. This overload protection is optional and may be 
omitted when it is not considered necessary 
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OIL TEST LABORATORY 


Developments at the Inspectorate of Fighting Vehicles Test House 


Ix welcoming the establishment cf an oil test laboratory as 
part of the Ministry of Supply, Inspectorate of Fighting 
Vehicles, we are not impugning either the efficiency or the 
integrity of the extensive laboratory testing carried out by 
the several oil companies in this country. On the contrary, 
we have considerable admiration for the work of the ccm- 
panies, but there is much to be said for an independent 
laboratory free from any concern other than that cf the user. 

The new laboratory is concerned only with mechanical 
testing of engine oils and gear oils. Its primary function is 
to test oils against certain agreed standards; namely, engine 
oils to D.E.F. Specification 2101A level, and gear oils to 
Chemical Inspectorate Specification C.S.2758 level. A 
secondary concern of the laboratory is to carry out special 
investigations at the request of the Ministry of Supply 
Engine Oil Advisory Panel or the Chemical Inspectorate 
with the object of improving reproduceability and repeat- 
ability of test procedure and with a view to developing 
improved test techniques. 

For engine oil testing there are three sound-insulated cells 
for housing the test engines. Two of the cells house diesel 
engines. In the first of these there are two single-cylinder 
80 mm bore Petter diesel engines type AV1, and in the second 
there are two single-cylinder 5:75in bore 8in stroke 
Caterpillar diesel engines. The diesel engine tests are for 
the determination of the ring sticking, deposit forming and 
wear characteristics of the oil. Generally, the small Petter 
engines are used for preliminary screening tests over a 
reriod of 36 hours, which cccasionally proves sufficient to 
disclose the unsuitability of an oil. The full scale tests last 
for 480 hours continuous running on the Caterpillar engines 

In the third sound-insulated cell there are two single- 
cylinder 80 mm bore Petter petrol engines and one six- 
cylinder Chevrolet. The petrol engine test is for the 
determination of oxidation and bearing ccrrosion character- 
istics. Once again the smaller engines are used for relatively 
short preliminary screening tests, while the much larger 
Chevrolet is used for full scale tests. 

All tests, both preliminary screening and full-scale, are 
carried out under strictly controlled conditions to ensure as 
far as possible that the only variable as between one test and 
another will be that of the oils under test. As the full scale 
tests on the Caterpillar and Chevrolet engines are lengthy 
and expensive, there is an aim at using the shorter tests on 
the smaller Petter engines for check tests to ensure that oils 
that have been accepted on the full-scale test are maintained 


External control panels for the engine test cells 
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The low-speed/high-torque equipment for testing extreme pressure gear 
oils at the I.F.V. test house 


at the desired quality. The controls and the necessary 
instruments for these tests are mounted on panels in a 
corridor outside the test cells 

After test the engines are stripped and carefully examined 
for the determination of such factors as ring sticking, deposit 
forming, oxidation, bearing corrosion and wear characteri: 
tics of the oil under test. All the engines are mounted on 
isolated foundations. ‘Those for the Caterpillar 
have been specially designed to reduce 
consist of concrete blocks over 10 tons in weight 
unusual shape, which are supported on rubber mats 

Extreme pressure oils are given two tests; one at high 
and low-torque and the other at low-speed and high-torqu 
In each case the tests are carried out in a Standard “Van 
guard” hypoid axle. The high-torque, low-speed tests ar 
carried out in the laboratory. Drive is 
P4 engine and is taken through the second gear of the five 
speed gearbox used in the Rootes one-ton combat vehicle to 
drive the pinion at 278 r.p.m. Speed-in 
ratio, at each end of the axle are coupled together to drive 
a dynamometer, 

From the initiation of the test, the oil temperature in th 
differential is allowed to rise to 250 deg | When this point 
is reached, an automatic control unit into action to 
spray cooling water on the housing 
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falls to 200 deg F This temperatur is continued 
throughout the remainder of the tes asts 60 hours 

High-speed, low-torque tests ar t on a Standard 
“Vanguard” car. The test routin in accelerating 
10 times in top gear from 25 m.p.h. t p.b 
is engaged at 60 m.p.h.). At 70 ms the 
closed, and when the speed has drop; 45 m.p.h., 
clutch is disengaged while the speed dr 25 m.p.h 


(overdrive 
throttle is 
the 
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Incidentally, the gear oil tests have disclosed some 
interesting points concerning the value of surface treatments. 
For example, in one test an untreated gear running at high 
torque with S.A.E. 90 hypoid gear oil failed after just over 
five minutes through severe abrasion of the mating faces, 
whereas in a second test with the same oil but with a gear 
that had been given the “Parco-Lubrizing’”’ process the full 
60 hours run was completed. 


DEVELOPMENTS 


Votes on Trends for Commercial and Public Service Vehicles 


In recent years commercial and pul rvice vehicles 
have been fitted with more powerful engin 
weights have increased. Inevital 
make greater demands on the tyres. | 
provements in tyre design, materials and 
kept pace with the increased stresses imposed in 
Most tyre manufacturers have 
which are run under strictly controll 


on which the wear of new 


ind brakes, and 
features 
vertheless, im- 
nstruction have 


gross these 


service 


their wn test vehicles 
nditions cf load, 
speed, route, et patterns or 
investigated For testing new 
tests and/or high 

To 
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tread compounds can be 
constructions or casing materials, overk 
speed tests can be carried out cn laborat 
augment the laboratory testing, sever 

carried out on the test vehicles. In addition, there are other 


t drums 


special purpcese tests like skidding, rollin tance, balance 
and comfort tests. 
The most important part of a tyre | rst 
which may be censidered as consisting thre 
(1) The Tread. ‘Tread patterns vary irse, according 
to the service for which the tyre is de For ordinary 
highway service, the tread is usually in the form of five ribs, 
and extensive tests have shown that th 
as regards wear and road achesion a! 
centre rib than the intermediat 
their turn are wider than the side rib I 
prefile of the tread is fairly flat, becau 
shuffle and wear in the ribs as the tr 
into the 
cuts are moulded in the tread pattern 
they can have a benef 
Obviously a longer wearing 


the cover, 
parts 


ill round results 
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wet surfaces 
2) Casing 
a strong foundation, and with the increa 
remoulding, it is doubly important tha 
It is safe to say that pre 
lay conditions, 
the 


the practice of 
asing is strong 
enough for its jolt war cotton 
casing would be unsatisfactory under pr 
and makers have now adopted : n as basic 
material for giant tyres. 

Rayon 
in the development of stronger rayon 
resistance. High fatigue resistance important in 
view of the fact that if a tyre runs 100,001 iles (and this 1s 
id tyres used on 
000,000 times 

that 
control of the 

of the two- 
are the 
heck on 
per cent of the 


most 


manufacturers have mad lerable progress 


ncreased fatigue 


not uncommon with some of the thick 
mileage contracts) it will have to defl 

3) Beads, This is the part of the 
likely to be damaged by factors outsid 
manufacturer. Faulty rims, particular hos 
piece split flange type, and brake drum heat 
prime failure. A 
temperatures for a bus fleet showed that 
inner rear rim temperatures measured were above the ‘safe’ 
limit of 70 deg C. Temperatures as high as 135 deg C were 
found. The close proximity of the brak 


largely responsible for these high tempera 


is most 


two 


causes of bead rim 


lrums must be 


* From @ paper presented to the institute of Road T y W. Mumphrie 
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Most tyre manufacturers are adopting the synthetic butyl 
rubber, which appreciably reduces the permeation of air 
through the walls. Generally, tube failures are caused by 
flap damage, which is caused in the first place by excessive 
bead movement. It seems to be an unfertunate con- 
sequence of the change from cctton to the stiffer, processed’ 
rayon that the rayon imparts more up and down 
movement of the bead as a result of the tyre deflection 
Che damaging effect of this bead movement can be countered 
by using tougher and thicker flaps. 

The advent of a satisfactory tubeless ty re would, of course, 
and flap troubles. However, the latest 
from the United States of America indicates 
that up to the present, tubeless tyres are giving lower mile- 
ages than the conventional tyre with tube. Nevertheless, 
the tubeless giant tyres now being developed and produced 
in America represent a radical change in tyre 
assembly with very attractive possibilities 


toe 


cord, 


eliminate tube 


information 


and rim 


It was inevitable that the success of the tubeless tyre on 
passenger cars should encourage parallel development for 
and public service Unfortunately, 
with giant tyres the problem is much more difficult than with 
In America it has been decided that the 
only rational approach to the use of tubeless giant tyres is to 
forget existing rims, and design an entirely new 
assembly comprising a new rim as well as a new tyre. 

Unfortunately, two new rims and tyres were designed 
They are known as :— 

a) The drop centre 

b) The sealed rim 

More fortunately, the Tyre and Rim Association of 
America finally decided to adopt one type for one range of 
and the second for another range. The drop centre is 
by far the more important, because it covers a more com- 
prehensive range, including the popular sizes. Obviously it 
is bound to have its impact on the British tyre and wheel 
design through the medium of American vehicle manufac- 
turers and the export market generally 

With the drop centre type, the diameter of the rim at the 
base of the well is unaltered, thus enabling existing hub 
and brake designs to be used. The overall tyre diameter is 
also unchanged, and althcugh there are slight changes in 
tyre width, these will not affect clearances. The important 
change is that the tyre wall and bead are shortened and 
replaced by metal forming the well of the rim 

It is considered that this type of tyre and rim assembly 
has the following advantages over conventional types 

1) Weight and cost saving 
2) Simplicity of components 
3) Easier fitting 

4) Freedom from tube and flap troubles. 

On the other hand it has one serious disadvantage; the 
structural performance of tyre and wheel is at present inferior 
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Klectronic Control 


of Machine 


Tools 


The Ferranti Digital Computer and Measuring Systems 


A UTOMATIC or semi-automatic methods of continuous 
production or large-quantity batch production have been 
intensively developed in recent years. The nearer the 
approach to continuity, however, the heavier the investment 
required for special machines, transfer lines, fixtures, 
gauging equipment and contrcl apparatus. Furthermore, 
a Jack of flexibility is engendered and ccnsiderable labour 
and time is required to change tooling and fixtures for the 
production of a different component. In the case of the 
manufacture of small quantities to close limits of tolerance, 
the cost of the necessary jigs and fixtures may be uneconomic 
and the time required for toolmaking may be prohibitive 
Accordingly, recourse is had to general-purpose machine 
tools and the arplication of human skill and consequently, 
production is relatively slow and costly 

The electrenic system of control developed by Ferranti 
Ltd., Ferry Road, Edinburgh, is designed expressly to meet 
such ccnditions. It can te applied to general-purpose 
machines and by the prevision of electrc-optical measuring 
devices for the various machine movements, special tools, 
jigs or templates are not required. Machining operations 
are initiated and controlled by written instructions and 
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dimensions which are coded on to punched paper tape by a 
teleprinter. The punched tape is fed to the electronic 
computer, which rapidly computes the path to be followed 
by the tool in producing the required shape or dimension on 
the workpiece and records those instructions on a magneti 
tape. This tape is the input to the control unit, which read 
the tape and determines the continuous movements of the 
machine tool on each axis 
When, for example, a controlled milling operation is to 
be undertaken, major factors to be considered are 
1, Method of specifying the dimensions of the work 
2. Accuracy required 
Finish required 
Properties of the material to be machined 
Spindle speed or speeds 
Dimensions of the cutting tool 
Rigidity of the machine tool 
Relationship between slide movements to produce the 
work. 
These factors are interdependent and others may be added 
such as tool changing and the re-positioning of the workpiece 
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ng time 35 minutes 


Fig. 2. A control lever in L.40 aluminiun 
control from the drawing shown in Fig. | 


Obviously, the machining of any but mplest parts is a 
complex operation and a control syst take cognizance 
of all these factors will itself be of omplexity. For 
the system to be of practical value in | luction the com 
plexity must be confined to the cont juipment so that 
the machining of a component in th p can be effected 
expeditiously, in a straightforward mar 
without specialized training 
The Ferranti attains thi 

facility When machining an 
there is no need to ascertain and fe the tool a large 
number of points on the arc and to interpolate between those 
points, With the aid of the digital er all that needs 
to be specified are the positions of th 
the end of the arc and the centre px 
the case where the surface to te ma 
complex manner and where shape | 
through which a 
generated. Since the milling cutter h a 
the machine movements will not foll the 
required surface but, instead, a modif curve that 
into account the diameter of the tool 
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Fig. 3. A special digital com 
puter for preparing the magneti 
tapes for the three-axis milling 
machine control. The input to 
the computer is in the form of 
a punched paper tape and the 
reader will be seen on the second 
panel. On the fourth panel is 
the magnetic tape recorder 


the path to be followed by the centre of the tool is likely to 
be both laborious and time-wasting, even if performed by 
an expetienced operator. With the electrcnic computer, 
however, all necessary calculations are effected with lightning 
rapidity and the information is recorded on the magnetic 
tape for the machine control. Only the sepecification of the 
shape of the curve and the diameter of the tool is required 

In sinking operations and, ccnversely, for contouring, 
simultaneous movements on three axes may be required, 
each in a specified direction and at a specified velocity, to 
produce the required curved surface. The system is pro- 
vided with three control channels each supplying a separate 
pulse rate to specify the velocity of movement on an axis, 
that is, in one co-ordinate direction. It would be quite 
impractical to make the necessary calculations for such an 
operation by normal methods. The computer reads the 
coded instructions from punched tape, makes the calculations 
and transfers the results to the magnetic tape 


Preparation of drawing 


The first stage of the preparatory work is the production 
of a drawing of the part to be machined, in a form appro- 
priate to the system. This is drawn in the conventional 
manner but the usual dimensions are omitted, Instead, 
co-ordinate geometry is used tc specify all significant points 
with reference to a system of axes; longitudinal, transverse 
and vertical. The system of axes is arbitrary, the only 
stipulation being that the origin is located outside the outline 
of the part so that negative values are avoided. Points to be 
specified are the intersecticns of straight lines, the points of 
change from one curve to another, the tangent point where 
a curve joins a straight line and the centres of circles or 
radii, All these “change points” are numbered and their 
co-ordinates are tabulated sequentially alongside the drawing 
The units of measurements are decimal fractions of an inch 
A typical drawing is shown in Fig. 1. 


Planning 


The preparation of input information for the computer 
entails the writing of a tabulated rlanning sheet embodying 
basic machining information of speeds and feeds and data 
transferred from the drawing regarding the change points 
and the types cf curves in the sequence in which the indivi- 


dual machining operations are to be effected. This work 
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calls for no specialized mathematical knowledge and nor- 
mally will be dcne by a planning engineer who has experience 
of machining work and sequencing. 

For example, when considering the machining, from the 
solid, of the control lever shown in Figs. 1 and 2 the “‘pro- 
gramming’’, as it is termed, proceeds as follows : 

1. Basic information, including cutter feed rate, cutter 

diameter, and cutter diameter compensation, is entered. 

2. Dimensional data from the drawing is entered, giving 

necessary instructions in code and arranging the 

correct sequence of operations. 
The first cperation will te to machine the profile, starting 
and finishing at point 1. On this locp the first cut would 
be the straight line from point 1 to point 21 and, by con- 
vention, the cclumns “Plane of curve’’, “Type cf curve”’ 
and “‘Co-ordinates of Pole of Curve’’ are left blank. The 
position of pcint | is then written in the first line; the co- 
ordinates in the x, y and z directions in columns COX, COY, 
and COZ respectively. This is repeated in the next line 
for print 21. 

Between points 21 and 28 there is an are of a circle, so 
YAX is entered under ‘“‘Plane of Curve” to define the 
direction of rotation (anti-clockwise) and CIR is inserted 
under ‘““Type of Curve”. The co-crdinates of the centre 
of the circle are entered in the “Co-ordinates cf Pole of 
Curve in columns POX, POY and POZ. Planning proceeds 
in this manner until every necessary movement has been 
specified. The machine is stopped (STO), feed rates are 
changed (RAT) and other relevant infcrmation is entered 
under “Instructions”. The planning engineer can call for 
any straight line, circle, ellipse, parabola, or hyperbola 
These are adequate for most purposes but special shapes are 
specified by co-ordinates and a suitable instruction is added 
to produce a smooth curve through these, 


Fig. 4. 
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C.V.A.-Kearney anu Trecker No. 2 milling machine equipped with three-axis control 
system measuring in units of 0.0002in. and entirely independent of the lead screws 


Encoding 

The information and instructions on the planning sheet 
cannot be interpreted directly by the computer and the next 
step, therefcre, is to encode it. This is merely a copy 
typing operation, being done on a standard type of teleprinter 
This machine has a keyboard, similar to that of a typewriter, 
with letter and numeral keys. The operator copies the plan 
ning sheet, line by line, and depression of each key causes a 
pattern of up to five holes to be punched across a paper tape 
about 0-66in wide. The arrangement of the five holes o 
blanks is in accordance with the binary code, which provides 
a total of 32 characters. The punched code duplicates for 
letters and numerals; a prefixed code signal being used to 
discriminate. 

Simultaneously, the teleprinter produces a copy of the 
planning sheet in ordinary characters, which can be used for 
checking purposes. The standard approach to checking, 
however, is to have the planning sheet copied on the tele 
printer by two different operators and the resulting tapes 
It is unlikely that two operators will make 
readily 


then compared. 
an identical error and thus an 
detected 


individual error is 


Digital computer 

All necessary mathematical calculations are performed by 
the digital computer, Fig. 3. The paper tape bearing all 
the coded information from the planning sheet is fed into 
the computer which is equipped with circuits which read 
and recognise the instructions and dimensions as they appear 
group by grour, in succession. As already mentioned, the 
measuring system operates in terms of electrical impulses 


each pulse corresponding to a definite but very small tabl 
or feed displacement on the machine tool 
the computer is in terms of these pulse: 


Phe output of 
and is recordéd on 


Each axis is furnished with an electro-optical digital 


Alongside is its associated control unit 
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Fig. 6, Layout of driving and 
measuring equipment for longitu 
dinal traverse of milling machine 
table. A—gearbox, servomotor, and 
velocity tachometer, B-—coupling 
between gearbox and drive elements, 
( cover sealing strip, D—pris 
matic grating on table, E—optical 
Contains index 
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unit on frame 
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each axis. In the case of a curve the relative rates of the 
appearance of pulses undergoes continuous change. 

Since there is no direct link between the computer and 
the machine tool, advantage can be taken of the extremely 
high operating speed of the computer, which enables it to 
provide the magnetic tapes for a number of machines. The 
recording speed is eight times that of the play-back speed of 
the magnetic tape on the machine control unit. Thus, if 
each machine was engaged in single-unit production, one 
computer could serve cight machines. That would be an 
extreme case and on average, even on quite small batch 
production, it is estimated that a single computer could 
provide service for at least 50 machines. 


Machine tool control unit 

For each machine a control console is required. This 
houses equipment for reading the magnetic tape and trans- 
lating its instructions into controlled power for the servo- 
motors actuating the machine slides. Operation of the 
servo-motors is closely monitored by their respective 
measuring attachments on the slides. The magnetic tape, 
housed in a cassette for protecticn and ease of handling, is 
loaded into the tape reader cn the deck of the console. 

Before machining is commenced the tocol is located at the 
datum position of the machine, which normally is used as 
the origin of the system of axes used in planning. This is 
effected automatically and is precisely repeatable. It is, of 
course, necessary fcr the workpiece to be positioned on the 
machine table in a suitable relative location. In batch 
production a dowel plate cr other simple locating fixture 
will be used to facilitate this setting when re-loading. After 
initial positioning, the machining proceeds under the control 
of the magnetic tape and no human intervention is necessary. 
If desired, actions such as tool changing, coolant feed, and 
changes in spindle speed can also be performed automatically 
by control signals on the magnetic tape. 

As the control unit is located on the shop floor adjacent to 
the machine tool, it is robustly constructed and is pressurized 
internally by filtered air in order to exclude dust. 
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Fig. 7. Both sides of a typical circuit card of the type used in both the 
computer and the control unit. Cards are readily interchangeable for 
rapid maintenance. 


Measuring system 

For each direction of movement it is desired to control, 
a measuring system is fitted to the machine slide. On a 
milling machine required for three-dimentional contouring 
work, as that shown in Fig. 4, three systems are needed 
The essential element of the system is a strip of optical 
diffraction grating having a line structure at a precisely 
specified number of lines per inch, the direction of the lines 
being at right angles to the length of the strip. If two 
sections of such a grating are superimposed and one is 
slightly tilted with respect to the other a Moiré fringe pattern 
is produced. In effect, this is a greatly magnified pattern 
in which the individual lines are readily identifiable. When 
one grating is moved relative to the other in a direction at 
right angles to the line structure, the fringe pattern travels 
at right angles to the direction of movement, as indicated in 
the diagrams, Fig. 5. The directional sense of the pattern 
movement will depend on the direction of the relative travel 
of the gratings. 

If a small portion of the pattern is inspected, relative travel 
of one line width on the grating will cause a complete cycle 
of light and darkness to pass the inspection point. When, 
therefore, the number of light and dark bands passing the 
inspection point and defined by a photo-sensitive element 


Six circuit cords are carried in a standardized tray which can 
be rapidly removed and replaced in the main units. 
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are counted, a precise measure of the displacement of one 
grating relative to the other is obtained. Should 2,500 lines 
per inch gratings be used, the passage of 500 interference 
bands would indicate a travel of 0:2in. The number of 
bands rassing the inspection point per second is a measur« 
of the rate of travel. Photo-sensitive elements convert the 
light intensities into equivalent electrical signals and these 
waveforms are used to form a digital measuring system of 
two pulses per grating line 

The accuracy of the system is solely a function of the 
number of lines per inch on the gratings, which are selected 
to suit specific applications. Currently, gratings having line 
structures of 500, 2,500 and 5,000 lines per inch are used, 
giving measurement to an accuracy of 0-O0Olin, 0-0002in, 
and 0-000lin respectively. The equipment is entirely free 
from friction and wear and can be installed in close proximity 
to the part being machined. As the interference pattern is 
an integration of a large number of intersections, the main 
grating on the table or slide can be built of shorter lengths 
mounted end to end. The absence of a few lines will not 
affect accuracy but merely lower slightly the contrast of the 
pattern. For the same reason dust or scratches do not 
impair accuracy. A sketch of the driving and measuring 


equipment on the table of a milling machine appears in Fig. 6 


Driving Mechanism 


For each slide the drive is by a three-phase, 400 « 
duction motor fed by a magnetic amplifier and delivering 
0-5 b.h.p. at 10,000 r.p.m. The metor is fitted 
magnetic drum brake to lock the slide when the motor is 
de-energized, when the limits of the slid 
or a8 an emergency stop when machining tolerances ar 
exceeded. Drive is through a _ backlash-loaded 
with hardened and ground gears on needle-roller bearings, 
with thrust loads taken by taper-roller bearings. Lubrica 
uion 18 by oil mist, the cast gear casing serving as a sump 

Using the standard ratio gearbox, the cutput shaft speed 
is 120 r.p.m. at peak power. The shaft is connected to the 
lead screw cr other driving element cf the machine by a 
torque-limiting coupling in order to safeguard the gearbox 
from overload. Preferably the machine feeds are backlash 
loaded and the use of recirculating ball-type lead screw nuts 
is recommended to maintain transmission efficiency under 
conditions of preload. 

The action cf the serve 
train from the diffraction-grating measuring 
command pulse train from the magnetic 
accuracy of one pulse. Thus, independently of the machine 
mechanism or the pitch accuracy of the lead screw, the slide 
will not deviate from its true position by more than on 
pulse, or half a line space on the grating. Under conditions 
of vibration, which will vary for each shop, machine, and 
cutting process, a ripple may be superimposed but this will 
not affect the mean positicn of the table or slide and accuracy 
of control will be maintained. Inherently, the measuring 
system is more accurate than the 
nstalled. 
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Operational reliability 

In spite of an impression of elaboration and complexity 
all component elements of the equipment have been designed 
to maintain a high reliability in operation 
Provision is made for a number of checks throughout the 
various stages in the operation, inclucing automatic con 
tinuous monitoring of the performance of the control unit 
and the machine tool. The which checking 
procedures are used during the early stages will depend upon 
the experience of the draughtsman, planning engineer and 
teleprinter operator. Reference ha 
the checking of the punched tapes 


standard of 


extent to 


already been made to 
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Fig. 9. A small Hayes drilling machine equippe 
co-ordinate drilling 
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In the computer and in the contro! consol 
been standardized as far as is possibl Phe 
in the form of small cards, Fig. 7, w 1 are 
withdrawable trays, Fig. 8, to facilitate rapid checking or 
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maintenance. These circuits ar 
components, including valves, can sin 
their characteristics by 30 per cent in 
before the operation of the equipment udversely affected 
Faults can be located by monitcring cathode ray tubes and 
the tolerancing of individual circult h that normally 
no adjustments are necessary on the 1 placement of units 

Both the computer and the control unit are equipped with 
means for reducing the supply voltag ach tray while a 
special tape is being read. This test will reveal any poten- 
tially defective units which can be replaced in order to 
prevent a service failure developing this test is made 
daily, before commencing operations, the possibility of 
failure in service is largely climinat Precautions can 
also be taken in programming a larg ale machining 
operation by planning the tool moven ts in a series of 
closed loops; that is, by starting and terminating at the same 
change point. On the completion of a p the summation 
of pulses in each axis will be zero providing no error has 
occured 

Should an occasion arise, due to a supply failure, compo- 
nent failure or any other cause, when section of the 
equipment fails to function correctly, it ential that the 
machine be stopped before possible dan is done to the 
workpiece. For this purpose a continu hecking system 
has been devised to give protection against the failure of any 
item of the equipment from the magneti to the measur- 
ing system inclusively. While the tap being recorded 
by the computer a pulse train is recorded on a separate 
channel additional to the x, y, and 2 contr hannels. The 
number of pulses on the checking chan: equal to the 
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algebraic sum of the pulses on the three control channels 
divided by four. In the machine centro] unit are circuits 
which summate the pulses received from the x, y, and z 
measuring systems on the machine and check that this 
algebraic sum divided by four compares with the pulse 
train cn the checking channel of the tape. Any fault such as 
tape damage, incorrect reading, or failing or mal-funtioning 
electrical circuits will be immediately detected. Should the 
cumulative discrepancy exceed predetermined limits, safety 
equipment is energized to apply the brakes to all servo- 
motors and instantly stop the machine slides. Operating in 
conjunction with error limit monitors on the register of each 
channel, this provides a high measure of protection. 


Versatile applicability 

The system is well conceived, carefully designed and 
constructed, and well developed. It is outstanding in its 
versatility, both in respect of its ability to control auto- 
matically a variety of machining processes and its ready 
adaptability to meet the requirements of either small or 
large manufacturing organizations engaged in small, medium 
or large-scale production. 

Either simple or complex precision machining operations 
can be undertaken with significant reductions of overall 
production times and costs. Even fcr the one-off manu- 
facture of tools or prototype parts, production time can be 
reduced by 80 per cent or more. The control lever illustra- 
ted may be cited as an example. The planning, encoding, 
and computation work for this component occupied about 
one hour. Excluding cutter changes, the machining time 
on the machine tool employed was 35 minutes. This 
figure could have been reduced to about 7 minutes had a 
higher maximum spindle speed been available. By contrast, 
the time taken by a skilled machinist to make the component 
by conventional methods was 12 hours. 


Fig. 10. Control unit for the co-ordinate drilling machine. 
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A computer would be an uneconomic investment for a 
small concern operating only a few machine tools as it could 
not be kept fully employed. Nevertheless, such a concern 
can take advantage of the system as a computer service is 
available. Users can purchase the necessary time on a 
computer with the services of a skilled operator. Either 
planning sheets or paper tapes are forwarded to the com- 
puter centre and reels of magnetic tape carrying instructions 
for machine operation are returned 


Co-ardinate measurement 


The electro-optical measuring system has a wide applica- 
tion to machine tools, inspection equipment and metrology 
where linear displacement or position is required to be 
determined rapidly and with a high degree of precision. 
The digital principle enables the control of precision werk 
to be maintained without requiring the services of highly 
skilled personnel. It is unaffected by mechanical factors 
such as lead screw pitch errors. 

Apart from a fully programmed control involving the use 
of a computer and a magnetic tape, as already described, 
either a manual or a pre-set control can be arranged. ‘Typical 
applications are for a positioning table or for a drilling 
machine, as shown in Fig. 9. This machine is equipped 
with longitudinal and transverse measuring systems and 
servo-motors provide the motive power in each direction. 

The amount of movement required is pre-set by means of 
rotary switches indicating respectively inches, tenths, 
hundredths, thousandths, and ten-thousandths. Trans- 
verse and longitudinal dimensions are set on the upper and 
central panels on the deck of the control unit, Figs. 10 and 11. 
On the bottom panel are spindle speed, feed and inching 
controls and stop, start and direction controls for the two 


Fig. 11. On the panel for the drilling machine control unit are decade 
switches for setting the transverse and longitudinal ordinates of the 
positions required and also the speed and feed controls for the spindle 
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Interior view of the drilling machine control unit, showing how 
the circuits are built up from replaceable circuit cards 


Fig. 12 


table movements. Application of power to the servo-motors 
drives the table and the dimensional display is set up on 
Dekatron tubes on the control panels. This display is 
easily read to an accuracy of one digit, that is, one-half of 
a line on the diffraction grating, with no possibility of 
ambiguity. Movement is stopped automatically when the 
pre-set displacement has been effected 

In the simplest application, the machine is 
manually in the conventional manner and th 
displays on the measuring 
visual indication of progress to the d 
position. 


controlled 
decimal 
unit provide 


system control 


ired co-ordinat« 


Powdered Metals and 


Special Alloys 


rWNHE formation of a Special Alloys Division is announced 
by Dewrance and Co, Ltd., Great Dover Street, London, 
S.E.1. The Division will handle high 
alloys which are particularly suited for components in which 
heat-, abrasion-, corrosion-, and erosion-resistant 
ties are necessary. These alloys can be supplied as machined 
or unmachined castings, or in the form of welding rods 
Full details, together with a new publication 
No. 682, describing these alloys, can be obtained on applica 
tion. The Division also handles the Company's patented 
T.L.B. metal powder deposition process* and also powdered 
metals suitable for high-temperature brazing 
A close collaboration is maintained with 
Inc., Littleferry, New Jersey, for the 
of high alloy castings in this country 
and a number of European countries 
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Alloys 
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the Commonwealth 


* Dewrted (a the “ Automobile Enaineer October 7) 





The PowerGrip Belt 


A Positive-drive Rubber Belt for Power 


Transmission or Timing Applications 


ry. 

I HIS novel belt embodies features not possessed by any which serves to protect the tension member and to provide 
transmission of power 4 wear-resistant surface for the teeth. The design makes it 
possible to maintain a constant tooth pitch and to ensure 
accurate and positive engagement of the teeth in similarly 
pitched grooves cut transversely in the periphery of the 


other medium for the mechanical 
between rotating elements. In recent years it has been 
exhaustively tested and approved in the U.S.A., where it is 
now well established. Currently it is being used in America 


for applications ranging from drives for the clockwork pulley. 
motors of mechanical toys to those for heavy processing Standard belts are produced in light-duty and heavy-duty 


equipment where up to 300 h.p. has to be transmitted. Itis grades with teeth at 0-375in and 0-500in pitch respectively. 
now being produced in Britain, under licence from the United For exceptionally light application, as in instrument or 
States Rubber Co. of New York, by The North British Rubber control drives for example, a belt reinforced with Nylon cord 
instead of steel cable is available. Stock widths of light- 

Of unusually thin section, this belt has a continuously duty belts range from 0-5in to 1-Oin, with widths from 
wound single layer of high-tensile wire cable as its load- 0-°375in to 1-5in to order, while heavy-duty belts are standard 
carrying element. The cable layer is encased in Neoprene in widths of 0°75in to 3-0in with specials from 0:5in to 
synthetic rubber and on this tension member are moulded 15-Oin. A wide range of standard lengths is produced, from 
transversely disposed, evenly pitched teeth of Neoprene. 40 to 144 teeth in 0°375in pitch and from 54 to 340 teeth in 
Over all is a jacket of Neoprene-impregnated Nylon fabric 0°500in pitch, but belts of any length and pitch can be 


Co. of Edinburgh. 


Multiple drives giving accurate speed reproduction can be arranged 


Six-spindle synchronized drive for electrical equipment. Mid-position 
compactly with PowerGrip belts. 


pulleys operating with small arc of contact 
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manufactured to meet specific requirements. 

Pulleys can be supplied in unflanged, rigidly flanged, or 
detachably flanged patterns or, alternatively, drawings and 
specifications are supplied to users wishing to produce their 
own pulleys. There is virtually no restriction on the 
material for pulleys, and steel, cast iron, powdered metal, 
light alloy and plastics are used. Grooved pulleys may be 
used as idlers inside the drive or plain pulleys outside. 
Multiple drives incorporating a number of pulleys are quite 
practical. 

The belt gives a completely positive drive with no slip, 
creep, or variation in speed. In effect it may be regarded 
as similar to an inverted tooth chain but it requires no 
lubrication whatsoever and more justly merits the appellation 
“silent”. As regards noise, it is claimed to be quieter than 
precision gears running in an oil bath. The steel cable layer 
obviates stretching and there is no extension of pitch or 
increase in belt length as a result of continued operation. 
It can be run over fixed centres without any provision for 
adjustment, and can be fitted or removed by hand without 
special tools. Idlers are used either to permit the use of a 
standard-length belt over specific-ratio pulleys at fixed 
centres or to make possible a change of drive ratio while 
maintaining fixed centre distance. They do not function 
as tensioning devices. 

Since the drive does not depend on frictional grip for the 
transmission of power, the belt requires no initial tension 
This feature can in many instances be exploited to effect 
economies in bearing design. The belt has an exceptionally 
light specific weight—the heavy-duty type weighs only 0:10 
Ib/ft/in width—and consequently centrifugal stresses are low. 


Capacity rating for stock ranges of heavy-duty and light-duty 
PowerGrip belts. 


It can be run at linear speeds up to 16,000 ft/min while, at 
the other extreme, a positive drive can be provided down 
to inches per hour or even inches per day. 

Due to its shallow section it is extremely flexible and it can 
be run over pulleys of less than 1-Oin diameter at speeds up 
to 10,000 ft/min. The mechanical :fficiency of the belt is 


INDEXES AND 


Indexes and binding cases for Volume XLV (January to Decem- 
ber, 1955) of the ‘Automobile Engineer’’ are now ready. The 
price of the index is 6d., by post 8d., and the binding case together 
with index is 7s. 6d., by post 6s, Alternatively, readers’ copies 
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Spindle drive on automatic lathe. The adjustable idler enables pulleys 


to be changed to give spindle speeds ranging from 400 to 1,600 r.p.m. 


near to 100 per cent as a consequence of this flexibility, the 
absence of frictional grip at the pulleys and the fact that it 
has no friction-creating joints rhis of friction 
results in the belt running unusually coolly as very little heat 
is generated in operation. Although the belt requires. no 
lubrication or dressing it is unaffected by oil and can be 


absence 


operated when completely immersed if necessary 

As the belt is non-slipping, and maintains a 
constant angular velocity, it can b 
instead of gears or chains. By a 
normal pulley design, backlash can be virtually eliminated 
Already it is being investigated and tested for camshaft 
drives, both in America and in Britain. For this purpose it 
has been in some instances installed inside the crankcase and 
in others outside the crankcase and enclosed by a light cover 
It is also under consideration as a main transmission element 


positive, 
used for timing drives 
light modification of the 


for motor cycles and scooters 

The wire cable layer imparts great strength to the belt and, 
assuming an appropriately dimensioned belt is installed in a 
reasonable layout, assures complete reliability. As an 
example of absolute dependability in a critical application, 
it may be recorded that the PowerGrip belt is used for the 
final drive of the tail rotor of an American helicopter rhe 
stock range includes belts up to 3in width having a rated 
capacity of 50 h.p. when running at a linear speed of 6,000 
ft/min. Drives having linear speeds in excess of 6,500 ft/min 
should be referred to the manufacturers for a special rating 
assessment. For the transmission of higher powers the 
width of the belt is increased up to a maximum of 15in 

In many installations space can be saved, as the belt 
functions satisfactorily at extremely close centres. Further- 


more, wide speed ratios can be obtained in a single drive, 
Ratios of up to 30:1 are quite practical 
If other considerations will permit, it is 


also at close centres 
on a single belt 

desirable that the arc of contact on the smaller pulley should 
include six teeth as the total shear strength of six teeth will 


exceed the tensile strength of the belt 


BINDING CASES 


can be bound in publishers’ binding cases at an inclusive cost of 
22s. 6d., plus Is. 6d. return postage. Remittances should be sent 
with the orders to the Publishing Department 


Stamford Street, London, S.E.1 
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VEMICLE 


VIBRATIONS 


{1 Study Relating Mainly to Suspensions 


Rt. Dean-AVERNS 


ryy 

| HE principle of vehicle suspensic: basic form has 
been frequently outlined, tut ther 
diversity of cpinion regarding the b 
achieving gcod suspension, with it 
vehicle vibration as a whole and also 
The former aspect is of course quit x problem and 
it is useful to have some conception of re of vibration 
which can be occasioned by indifferent pension and badly 
chosen tyre equipment. Moreover th of suspension 
upon steering qualities cannot be ked 


appears to be a 
tical method of 
lant relation to 


ring qualities. 


nor indeed 
should it be minimised 
The oscillations of a 1 primarily by 
involving motior are dependent 
vibrations of ar. There is 
gular oscillation 
lifferent pericd 
oscillation also 


vehicle ar 
extrancous Causes 
upon the 
“pitching’’ and “bouncing” which 

about a herizontal axis, which may | 
from the bounce cscillation, Th 

18 gn angular vibration about an ax 

to the length cf the body, These thr 


modes of free 


ntal and parallel 
1 types of vibra 





Fig. |. Time displacement curve of pendulu 


tion are affected to a major extent | iality of suspen 
sion, whether it be independent wh 

There is a general conception in automobile design that 
the period of a car’s vibrations is that of a simple 
equivalent pendulum of a length eq the 
pression in the springs due to body we which probably 
arises from the assumpticn that if 
Fig. 1 the period T is 


‘y 2”. | M/A 2a /} 

Ni 8 

Reverting to the degrees of fre 
oscillating vehicle, this can perhaps | 
visualised as a mass attached to a ver 
(Fig 2 a, 6, ¢). 

If the spring rod be cylindrical or 
mass M is displaced to a point N it vibra 
and regardless of the direction of tl 
not alter, So this ts the first free per 
rectangular in section as at b and the 


therwise 


mean com 


plotted as in 


| possessed by an 
r understood if 
antilever spring 


section and the 
n a straight line 
the peried will 
f the spring be 
et in vibration 
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along a line parallel to one cf its edges, the period differs 
from that with regard to vibration farallel to the other edge. 
Both these vibraticns are simple harmonics, but if the system 
be set to vibrate from P, for example, a compounded vibra- 
ticn will ensue from its vibration along OX cf amplitude OP, 
and its other vibration along OY with amplitude NP. The 
combined result being that a main vibration alcng the line 
indicated in plan Fig. 2c will take place. 

Now suppose a bar be introduced in place of the spherical 
mass, with its length along OX Fig. 2c. This is capable cf 
a third mode of vibration freedom and if the bar be displaced 
though a small angle, it has three periodic times. End B 
vibrates harmonically perpendicular to AD, but should the 
bar be displaced parallel to itself to a position DE the end 


GD 
D will vibrate in a line BE perpendicular to CB again, but 


the period will differ. If however beth motions occur 





(a) (b) 


Fig. 2. Illustrating various degrees of free motion 


simultaneously, D vibrates in a manner which can te 
described by a curve as Fig. 2¢ (plan) and which can also 
be represented by a time/displacement curve as shown in 
Fig. 1 in which the periods and amplitudes of one of the 
motions are both twice those of the other, althcugh they both 
commence at the same point. In this figure the two curves 
of smaller amplitude are simple sine curves, while the full 
line curve is a summation of the other two. The total or 
resultant motion is therefore very irregular. 

The phasing cf these motions is of vital importance in 
arranging suspension since the motion changes as the phase 
A car may be regarded as a rigid body, elastically 
supported, It will have six modes of free vibration, those 
which involve vertical motion being considered of major 
importance. “Bouncing” and “pitching” constitute two of 
these motions, and we shall henceforth consider the car 
throughout as a body of mass M, radius of gyration K, 
centre of gravity G, with spring stiffmesses y and ,. 


alters 
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Fig. 3. Diagram of mass system. 


The least confusing way to consider the system, is, the 
author believes, to disregard the type of suspension, and to 
consider the mass alone as in Fig. 3. Take any point A 
and arrange B, so that GA, GB, K? and assume the 
masses M, and M, are placed at pceints A, and B, respec- 
tively—imagining that they are connected by a rigid rod 
having no weight. This weight system can be replaced 
by any number of systems, providing the masses and 
distances from centre of gravity still bear the relation A, G, 
CB, = K*. 

In explanation of the K? ratio it should be noted that its 
optimum value varies according to the type of vehicle and it 
resolves itself into a protlem divided into several portions. 

(1) To find a system of two masses of equal moments to 
the sprung parts of the car. 

(2) To find an elastic system which is equivalent to the 
propcesed springs at the axle centres. 

(3) To dispose the masses from (1) over the imaginary 
springs of (2) and to ascertain the suspension periods 
by algebraic methods. 

The conditions we have are thus:— 
in (1) A, and B, are the two masses 

K radius of gyration of the vehicle 
G Centre of gravity of the vehicle 
and for equal moments:— 
Equal mass A, + B, M. 
Common cg. 4a B, b. 

Egual Moments of Inertia 4a,’ Bb,* 
and as A, B and M are common we get a, b, 
the location of equal masses. 


MK? 
K? governing 


< 

< 
< 
7 


Fig. 5. Stiff weightless bar acted upon by vertical force at point P, 


Prof. Guest developed the theory of a stiff weightless bar 
and he showed that the weight and spring systems bear 
hyperbolic relationships GA, GB, = K*. Curves are drawn 
in Fig. 4 for various values of K*, with asymptotes GB, and 
GO. A line bisecting the angle OGB, is drawn at GD, 
D being found by making B, R, perpendicular to CB, and 
joining the bisecting line by another parallel to the abscissa 
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to cut GD at D. 
upon K. 

We can now consider the elastic system equivalent to the 
proposed springs. It is known that if a mass be supported 
by a spring, the initial compression of the spring—being 
proportional to the weight imposed—has no effect upon the 
displacement produced by forces or in the 
ensuing motions 


The positions of A, and B, depend only 


additional 


4 
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Fig. 4. Hyperbolic relation of points P and Q to spring rates and points 


of support 


Suppose then AB, be a weightless bar, Fig. 5, acted upon 
by a vertical force at the spring centre ¢ he bar 
move downwards in a line parallel to its original position, 
but if the point of application be moved to another point, 
say P, the bar takes up an angular position which line, if 
extended, intersects the original line at Q. On the other 
hand, had the force been applied at Q the position of the 
loaded bar would be such that its line 
intersect the original at P. 

These two points bear a definite relationship to the spring 
rates and points of support as P< OC h* (h being a 
constant equal to) 


will 


extended would 


which is the hyperbolic relation shown graphically in Fig. 6 
and in displaying the bar in equilibrium, forces will be 
produced BP,/AB,X at A and AP,/ABX at B with displace 
ments as in Fig. 5 

1 BP 1 Ap, 

A AB » and, BP H AB 

There are 

simple harmonic vibrations, as it acts dynamically in a 


AD 


two axes about which the vehicle can have 


Fig. 6. 


Combination of mass and elastic systems superimposed 





i masses. These 
f one another, and 
of these vibrations, 
ther P or Q and its 


manner similar to a pair of conn 
vibrations are completely independent 
if a car be considered to possess one on 
it is deemed to rock on a fixed axi 

vibrations are calculated accordingly if on a fixed axis) 
but if the two vibrations exist simultaneously, each vibration 
pursues its own course uninfluenced by the other, each being 
worked out separately, a combination of the two being 
required to find the movement of any point in the car. 

It is however mostly found that both exist, being excited 
through points A and B by the springs from extraneous 
vources, The peints P & Q only r vertical motion, 
each from angular oscillation about the other, their motions 
being expressed thus in algebraic symbo! 

Z p sin(wt + d), Z being the vertical movement 

Generally it may te assumed that the car will have oscilla- 
tion about P and Q existing simultaneously for an impulse 
at A or B. 

Suppose that the rod AB be displaced parallel to itself in 
a vertical plane, released, and left to vibrate. As has been 
said it can have two angular harmonic vibrations about 
P & Q of equal amplitudes, If the periods be approximately 
equal it will move up and down remaining almost horizontal 
or in other words it will “bounce’’ but gradually one of the 
angular oscillations will gain upon the other, and when it has 
gained one half a period, if P is at top of its movement Q is 
at the lowest point and the bouncing motion will change to 
a pitching motion rocking about a p: midway between 
P & Q ,these points being temporarily at rest). The motion 
will gradually revert to the “bounce” and the process will 
be repeated. 

The periods of this motion T, for a ma 
on the spring will be 


, 2N- /|M GQ /PB* 
: AB g ; PQ A 


_and for mass M, 
2N M GQ (QB: 
AB g PQ A 
These main vibrations correspond 
motions of the two masses M, & M 
springs. The natural periodic time: 
T, the action of the obstacle (which react 


s M, as supported 


T, 
the independent 
each upon separate 
of the car being T, & 
twice on the car 
4 secs.) will be identical if t be increased by 
a multiple of these times, the genera 
composed of two harmonics of peri 
equally influenced by the obstacle if ' increased by an 
interval containing the periods an integral number of times. 
It will be deduced that as the kinetic and potential energies 
alternate, and as both are proporticnal to the square of the 
amplitudes, the kinetic varying also the square of the 
frequency, the energy ratio in one mx of freedom is the 
reciprocal of the energy ratio of the other when the energy 
is a function of the squares, 

Simply considered, the car resemb! 
two knife edges as used by Cart. Kater 
of gravity “‘g’’. It was found that if the knife edges were 
adjusted, the periods could also be adjusted. And thus, it 
is thought, if the car body be placed a certain relative 
position to the axles or spring centres, forces on one axle 
produce no reaction at the other 

We usually consider vehicle suspen 
motion in a vertical plane, K being 
about a horizontal axis parallel to the a 
steering problems are to be considered ¢ 
as one about a vertical axis passing th: 
gravity of the vehicle. In view of U 
cerning body positions, it is interesting | 
on K* of their disposition. 


At intervals t 


motion of the car, 
r, & T, will be 


1 pendulum with 
n his determination 


n mainly as regards 
radius of gyration 
although when 
value is regarded 
igh the centre of 
bservations con- 
onsider the effects 
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The following explanation cf the Kater pendulum and 
its application may help to clarify the fcregoing text. In 
Fig. 7, S is the axis of suspensicn, G, the centre of gravity, 
and P is a point continued from S through G so that SP 
is the equivalent pendulum. P, is the centre of oscillation, 
or as it is often called the “‘centre of percussion’’. 

If S, is the axis of suspension and W the weight of the 
pendulum then the moment with which gravity pulls the 
pendulum to its position of rest is W x GN x angle GSO. 
The angular acceleration is obtained by dividing this by 
I (the moment of Inertia) of the pendulum about S and the 
equation becomes:— 

| Angie GSN 
2N,./ W.SG. angle GSN/I 


I 
or T = 6-28 2h SG 


This expression may te stated in a different form if we 
take the point K such that if all the mass were gathered there, 
7 
SK? =I 
32:2 
(SK is the radius of gyration) and now the expression 
becomes:— 


T (1) 


its I about S would be the same as at present, 


SK? 
g SG 
In the simple pendulum SK and SG are not equal alt hough 


T 6:2832 


SK? 
SG is equal to the same length as SP 
‘ | 


eek SP 
so that again T 6.2832 ok 7 T (2) 


It is evident that SP is the length of the imaginary simple 
pendulum which would vibrate in the same time as our 
real pendulum. 

The reason P is denoted as the centre of oscillation is that 
when the pendulum is inverted and made to vibrate about 
an axis through P, it vibrates in the same time as before. 

As proof:—It is known that I is the equal to the Moment 
of Inertia, calculated in the same manner as if all the mass 
were concentrated at G so that referring to equation . . (1) 

] bd SG? 4 = K? 

g un 

Where K is same length (as yet unknown), but representing 
the radius of gyration about the axis through the centre of 
gravity 

We can rewrite as 


W WwW 
T = 62832 J SG? + K* 
u uv 


W.SG 


a 
or T = 62832 .|sc + SG 


That is:—the length of the simple pendulum which will 


K? 
. and we have seen by 
OV 


vibrate in the same time is SG 
equation (2) that it is equal to SP 
K? . 
— or GP 
SG 
It was earlier stated that with an inverted pendulum 
vibrating about P we should find the length of the equivalent 


: 


GP 
and SG is equal to this amount, so SP equals the length of 
the equivalent pendulum. Thus if the car body be placed 
in a predetermined position relative to the spring centres, no 
reaction would be produced at one axle as a result of move- 
This general property of the pendulum 


So we can say GP SG K? 


simple pendulum to te greater than GP by an amount 


ment of the other. 
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holds also for the car body, hence its introduction of the 
theory into any discussion of the meaning of K*. 

The springs of a car combined with suspension qualities 
of the tyres render the “K* = ab law” much more important 
at high speeds or upon bad roads. 

Rolling and lateral oscillation are also complex problems 
and here the author would refer the reader to a paper by 
Dr. Lanchester in Vol. ii Proc. 1.A.E. 

In most car bodies the centre of gravity is above the 
instantaneous centre of rctation and again therefore it may 
be treated as an inverted pendulum. The equation of 
motion in this case being of the form:— 

¢ + (S,W* — Mgh)¢ = 0 
from which we note that the height of the centre of gravity 
must be balanced by spring stiffness and here the hysteresis 
of the spring load/deflection diagram is useful and friction 
also enters into the problem. We heve in recent years 
endeavoured to replace this characteristic artificially by 
means of various types of shock absorber. The present 
tendency is towards the provision of “‘soft’”’ springs, although 
this is not always desirable, because amongst other failings 
it lowers roll stability. 

The range between front and rear “‘roll stiffness’’ is 
limited by steering requirements, whilst characteristics are 
controlled by the individual properties of the springs, hence 
we often find “anti-roll bars’’ included in the suspension 
specification and also a misguided inclusion of shock 
absorbers. If the shock absorbers could be adjusted to 
offer sufficient resistance to roll, the amount of damping for 
normal straight ahead driving would be excessive and a hard 
“ride”’ would result. 

Many of the problems involved are well known although 
their solutions are not so readily forthcoming. The springs 
may be such that the most desirable conditions are obtained 
when the vehicle is fully laden whilst in the unladen or 
partially laden position oscillations are much higher than 
those desirable. 

It is evident that some compromise has to be made in 
spite of the number of different suspension systems which 
exist in present designs, leaf springs, coil springs, torsion 
bars all complicate matters, as none individually appears 
to afford sufficient self damping thus it is almost common 
and accepted practice to incorporate some artificial and 
additional means of providing the necessary control, in 
damping out road spring vibrations smoothly and in the 
shortest possible time. 


Fig. 8. 


Hydraulic shock absorbers are now available with widely 
differing characteristics. In some of the later designs 
resistance is controlled by two “bleeds’’, one operating upon 
compression and the other upon rebound. Higher speed 
resistance utilises two preloaded relief valves and plotting of 
the resistance curves immediately illustrates the character- 
istics. Then there are the single acting absorbers and also 
the differential type which provide resistance in cither 
direction to a predetermined maximum magnitude. One 


Fig. 7 


Simple and equivalent 


pendulum. 


reason for the wide adoption of the hydraulic type is the 
readiness with which it can be adapted to suit individual 
requirements with smaller effect upon other performance 
features than would result from a modification of road spring 
design. Referring to Fig. 8 it can be seen that a shock 
aborber with characteristics of resistance as at B, Fig. 8a, 
will afford greater resistance than one as at C, Fig. 86, for 
higher axle velccities with little deficient effect at lower 
speeds. This illustrates the fact that had the rate of the 
road springs been altered to give similar results at high speed, 
the results at lower speeds would also have been affected, 

The amount of damping required still remains a matter 
of experience and trial, 

Of course settings can be varied as shown in Fig, 86 when 


Typical curves for shock absorber settings. 


(a) Resistance curves for different valve settings. 
(b) Settings for different axle velocities. 
(c) Curves for comparison of compression and rebound 
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(b) 





axle velocities but 


4 hed, 


resistance is comparatively low at small 
it builds up as higher velocities are appr: 

A shock absorber set as at (C) Fig. 86 would permit the 
road springs to deflect freely at low speeds or on smooth 
roads, and would avoid that feeling harshness whilst 
preventing excessive recoil which would definitely tend to 
occur were it not for the double acting characteristics of the 
shock absorber. A curve such as that at D, Fig. 86 would 
assist in counteracting a tendency towards wheel wobble or 
“tramp” as the resistance is greater than C at lower axle 
velocities. 

Fig. 8c is interesting insofar as it show 
be varied between compression and reb 
possible that a larger size unit might 
resistance on rebound is higher Th 
absorber has not the capacity to absorb roll, 
comparatively low speed motion and adjustment to offer 
sufficient resistance in this direction would be excessive for 
straight ahead conditions, It can however be arranged to 
assist, in the operation of anti-roll torsion bars, whilst there 
are now many admirable arrangements of roll control by 
means of rubber insulated units which are light and com- 
paratively inexpensive. 

The natural periodic times of the car being T, and T, 
the action of an obstacle on either natural mode of vibration 
will be identical if it be increased by a multiple of either T, 
or T, as, if the added interval is a multiple of these periods, 
the vehicle is still in the same phasé Ihese two periods are 
related to each other as, if they are natural periods, there are 
two whole numbers m, and m, such that m,T, m,T,. 

It is undesirable to have T, or T, equal, but if their values 
are chosen such that m, and m, are large, the range of phase 
agreement or the intervals are greatly incr 

Thus if T, teks 

m, mM, 

0-9T, 

m, 10 and m, 
O8T, 

my, 5 and m, {so m,T, 5ST, 

It has been found by experience that the ratio must not be 
too large, neither must it be too near unity or otherwise any 
change in vehicle loading adversely aff the ratio. 

Take as an example various values of K* for different 
wheelbases, say with single and double deck bodies, where 

4/3)h*a*_ bs. 
3 a 
following values:— 


OW resistance can 
ind, although it is 
necessary as the 
hydraulic shock 
since this is a 


ased. 


m,T, = 10T;, 


K* (a* + 4h*)/3, or if this equals al 


which for various conditions will give th« 
h/a b/a 
I 8 0:33 
2 0:25 0-4] 
3 0-50 0-66 
4 0-75 0-08 
5 1-00 1-66 
Example (1) resembles a flat lorry body having no load, 
whilst No. (4) may be a fully laden double decker. The 
light car designer has the major problems, the heavy vehicle 
designer having greater opportunity with a larger Ko value 
Of course this does not constitute the only problem with 
a deep laden body, particularly the location of centre of gravity 
relative to the instantaneous centre of rotation, in which 
case the inverted pendulum may b« i to clarify the 


problems. 
In concluding a few practical hints n be 


be of value:— 
| rear is limited by 


salt”’ is usually 


The total roll stiffness between front 
steering requirements. However, the 
found to lie between 300 and 370 Ib ft | legree of roll per 
ton rolling weight a figure which can of irse be modified 
to suit conditions if desirable. As 1 rds springs; it is 
known that the spring rate is equal t change of load 
divided by the change of deflection g: ally represented 
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by the slope of the load/deflection curve. 

The energy the spring can absorb is assumed to be the 
same value as the area under the curve, between maximum 
deflection and no load. It is proportional to the square of 
the maximum permissible stress. However, spring design is 
far too great a subject to discuss at length in these notes so 
only a few comments are given. Coil springs and torsion 
bars possess low inherent friction and so require “‘shock 
absorbers” in order to minimize rebound breakage. Pre- 
setting and shotpeening help considerably towards an increase 
in fatigue resistance. 

Rubber is now widely adopted for anchorages, shackles, 
etc., and in positions wherein it can deal with high frequency 
vibration and those of low amplitude whilst at the same time 
reducing noise. As a fundamental spring element its 
possibilities are not yet fully appreciated although several 
designs have been produced and used with great success 
during the last few years and when its advantages are more 
fully and widely appreciated, it should most certainly be 
adopted. Fundamentally it possesses 

(a) Large energy absorption qualities, allowing a reduction 

in shock absorber loading. 

6) Compact dimensions, 

(c) Non-linear characteristics giving static deflection for 

various loadings. 

Independent front suspension also has its advantages, 
amongst which we may include 

a) Permits engine to be located further forward, thus 

increasing available space and increasing the polar 
moment of inertia. 

6) Reduction in tendency of front wheels to “‘tramp’’ with 

attendant improvement in steering. 

(c) It allows the road wheel to follow road contour more 

closely. 

The following list is instructive, covering many designs 
from overseas. It represents an average figure for ratio of 
sprung to unsprung weight. 

Ratio 
sprung 
unsprung 

6°25 to l 


Unsprung wt. 
per wheel 
(1) Wishbone or Trailing 80 
Link, Torsion bar or 
Coil Spring 
(2) Wishbone with Trans- 
verse laminated spring 
(3) Split Front Axle and 
Coil Springs 
(4) Solid axle and half ellip- 
tics 
These ratios are subject to adjustment in individual cases. 
Some authorities consider a ratio of sprung/unsprung wt may 
be accepted at 15 to i, hence perhaps the trend towards 
smaller and lighter wheels and tyres. 


Suspension Arrangement _ 


90 5-56 to | 
110 4:45 to 1 


120 416 to 1 


Typical diagram of single sprung mass on road wave \tin deep. 


T 


} ; , 
Obstacle 
} CG displacement 
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On the same range of cars of approximately one ton 
weight, the ratios for rear suspensions bear comparison with 
the figures for IFS, as shown in the following tabulation. 

Ratio 
sprung 
unsprung 

77 tol 


Unsprung wt 
per wheel 


Suspension Arrangement 


(1) IRS torsion bar or coil 65 
splings 
Inboard brakes 
(2) torsion bar or coil 
Outboard brakes 
(3) swing axles and coil 
springs 
De Dion type 
Inboard brakes 
De Dion type 
Outboard brakes 
Trailing link and 
coil or torsion bar 
(7) Solid rear and half 
elliptics 

Continental designers appear to be concentrating to a 
much greater extent upon IRS, than are British designers 
particularly for the lighter car, their contention being that it 
affords 

(a) Better cooling of rear brakes. 

(6) A higher degree of personal comfort. 

The results of some recent experiments with shock 
absorbers are shown in Fig. 9; the data being: —sprung mass 
1120 Ib, height of obstacle traversed 14 inches, time taken to 
traverse obstacle 0-27 secs with a spring deflection of 8in 
static, 

Inspection of the curves reveals that the damping force 
(shaded area) increases the vertical force provided by the 
spring alone. In the first compression stroke it almost 
doubles the energy impact but the rate of change in force is 
increased by damping on the next rebound stroke, whilst 
upon the second compression stroke the desired slow change 
of rate is achieved with considerable energy absorption. 
This illustrates why non-linear damping is desirable On 
short road wave lengths the forces would be higher still if 
they were not limited by appropriate “blow off’’ valves and 
the energy absorption would be too small if they were too 
large. It is clear also that reduction in spring rate only 
slightly improves comfort unless damping is also decreased. 

Tyres of course also play a vital part in any vehicle sus- 
pension, and unfortunately it is possible to make only a 
cursory survey of a few of the major factors concerning the 
effects. First we must fully appreciate the nature of the 
assistance the tyre affords. It is often ascribed in un- 
informed circles that the efficiency of the tyre concerns 
the resilience of the enclosed column of air. This is not so, 
the chief value lying in the flexibility of the tyre wall, as when 
the tyre is loaded the air is compressed only very slightly. 
As a parallel to the elasticity of the tyre we could cite the 
toggle joint in mechanical practice, as they both rely upon 
change of form for their mechanical advantages. 

There is much interesting approximate formulae available 
for preliminary investigations and calculations which can 
generally be obtained from the load/inflation pressures given 
in most makers’ technical literatures. Approximate inflation 
pressures vary for canvas and cord tyres, 

from, (canvas): 

Ib/in* = p 
tyre in inches 
to, (cord): 

Ib/in? P 125 
tyre in inches. 

Taking a mean value for very approximate figures p 15 
HOd, so that the pressure is approximately 10 times the tyre 


5ltol 
5-6 to | 
67 to l 
100 5-0 to 
110 4°55 to 


130 38 to l 


17-5 + 10d, where d is the section of the 


10d, where d is the section of the 
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From Goodyear tables tyre 
32:4d 2:24 showing that the 


diameter in inches plus 15 Ib. 
loads can be deduced as W1b 
load increases more rapidly than the square of the section 
and also the need of large tyres for large loads. Also from 
technical tyre data we can obtain the variation in per 
missible loading with the diameter as 

W = opd. 1-45 where W load in Ib 

p inflation pressure 
d tyre section in 
C constant 1:6 

These data allow design predictions to be determined fat 
more intelligently than by merely looking up a tyre to carry 
a given load, 

We briefly mentioned previously anti-roll devices and 
stated that the road springs perform a functicn in the 
property. Assuming rear axle and springs and to simplify 
the figures we will take two quarter-elliptic type springs 
although for semi-elliption the problem is identical since 
each half of the semi-elliptic functions as a quarter-elliptic 

If load W and deflection S. E mod of elasticity, 
‘a”’ and “‘b” the long and short sides of the section 

W = Eab’S/6L’ G the modulus of shear elasticity 

D Spring centres (plan) 
L length of spring 

The amplitude of spring torsion will be: —2S/D where the 
torque necessary to produce the S in each spring is 

The reaction due to this torque of both springs is F 

The importance of the springs in torsion against anti- 
rolling is measured by the ratio of F to W R. Note that 
from this deduction we see that spring width may be ignored 
as a dependent regarding maximum shear stress for a given 
angle of twist, but varies as the plate thickness and as the 
twist angle. In these brief notes it is not presumed to offer 
a solution to the complex suspension problem, but the notes 
may serve to indicate that the problem is primarily a dynamic 
one being as it is concerned with the motions of masses and 
the change of motions. The problem is preconcerned with 
passenger comfort. In the past it used to be considered 
good practice to load laminated springs off centre, in order, 
80 it seems, to produce unequal frequencies which might tend 


1:8 cord tyres 


to damp out one another 

This of course is a complete fallacy for a spring under 
a given load has only one frequency. The difficulties of 
the problem are many as also are the limitations, so it is 
hoped that these notes have at least been helpful in bringing 
to view a few of the considerations involved and that they 
will stimulate further investigation into this——possibly one 
of the most important conditions in the overall design of 
the passenger automobile. 


PLASTIC-BODIED COACH 


IBERTI of Turin have introduced a plastics-bodied 

version of the CV15 Monotral coach. The new vehicle, 
which is called the Monoplast, weighs 64 tons unladen as 
compared with the 10 tons of the metal-bodied version 
Single 11-00-20 tyre equipment is used on each of the four 
wheels. The mechanical components and underframing of 
the Monotral are used in the Monoplast but the sides, roof, 
front and rear ends, doors and floor are each one piece 
plastics components. Only the window frames are metal 

Glass fibre and epoxide resin are employed 

although more expensive than polyester type resins, 
forms a stronger and more rigid bond. Female moulds ar: 
used, even for components as big as the sides of the coach 
It is stated that fewer man-hours 
Monoplast vehicle than for the all-steel Monotral coach, 
with its skeleton of welded tubing. 


because 


epoxide 


are needed to build a 





Recent Publications 


Brief Reviews of Current Technical Books 


Steels for the User 
By R. T. Rolfe, O.B.E., F.R.LC., F.1.M 
London: CHAPMAN AND HALL L1p., 37 |! 

1955. 84 x 54. 399 pp. Price 45: 

There are many books on steel, ranging fror 
written mainly for the student to specialist work 
and other branches of production. However, most are written 
for scientists and metallurgists. The auth f the work under 
review has had the advantage of considerable lustrial experience 
and therefore fully understands what typ« information is of 
most use to practical engineers who use ste In his book, he 
has aimed at bridging the gap between science and practice 
While scientific aspects of the various proce are all compre- 
hensively treated, they are in each case illustrated by ample data 
and examples from actual service. In fact book is a practical 
work, scientifically explained rather than a retical one with 
practical exam ples 

The work was first published in 1937, and 
was produced in 1941. That edition inclu 
words and 31 illustrations. The work unde: 
edition. It has been revised extensively be there has been 
much new development in the thirteen years since the second 
edition was published. In revising the work, 31,000 words and 
7 illustrations of the second edition have be« leleted and 48,000 
new words and 27 illustrations added. 1} new matter is 
dispersed more or less evenly throughout the book. Most of the 
space is devoted to carbon steels, but alloy for duties for 
which carbon steels are unsuitable are als ided. It would, 
of course, be impossible to give a compre! ive treatment of 
alloy steels within the limits of a single volum 

After the preface, the work begins with a 
quality and its assessment. This is follow 
specified requirements for commercial stee! 
effect of composition on mechanical quality 
to bright and free-cutting steels. The next 
headed: The heat treatment of steel theoret considerations; 
Industrial heat treatment of low carbon stee! he heat treatment 
of high carbon steels; and Case hardening and similar treatments 
Chapter 9 is devoted to the use of steels at elevated temperatures, 
chapter 10 is on fatigue testing and chapter |! is entitled weld 
testing and treatment. The final chapter on the general 
principles of selection. An appendix is inclu showing the 
relationship between hardness scales and the tensile strength of 
steels 
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second edition 
an extra 27,000 
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Rubber in Automobile Engineering 

By R. Dean-Averns 
London; THE NATURAL 

Market Buildings, Mark Lane, E.C.3 

206 pp. Price 5s. 

It is doubtful if there has been published an 
survey of the use of rubber in automobil 
represented by this book, and it is certainly r 
than is indicated by its low price, The 
explaining the properties and characterist 
point of view of the automobile engineer, thu 
in the latent possibilities of this versati'e material 
numerous examples of current applicauion rubber 
mobiles 

The author is well known as a writer of text ks and articles 
He began his career in the motor industry the Daimler Co 
Ltd., as a pupil under Professor W. Morgar Later, he was 
awarded a Daimler Scholarship. Subsequently, he joined the 
Buckingham Cycle Car Co. and since then his background has 
been almost entirely in automobile engineering design, except 
during the war, when aircraft and tanks occupied his attention 
His appointments in industry have included Chief Engineer, 
Karrier Motors Ltd., Chief Engineer, Guy Motors Ltd., Assistant 
Chief Engineer, Leyland Motors Ltd. and lat was in charge 
of the Engineering Division Drawing Off f the Leyland 
organization, More recently, he has been wv ummell Lorries 
Ltd. He has also been a Lecturer in the Fa of Engineering 
(Automotive Division), University of Brist 

At the beginning of the work, there is a r on theoretical 
considerations. This is followed by a discussion of engine 
vibration problems and suspension systems ition to the use 
of rubber. This section occupies nearly half the book. Although 
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tyre design is a specialized subject that has to be treated separately 
from vehicle design, the author has included a chapter giving 
basic information on tyre construction and characteristics; brief 
reference is also made to resilient wheels incorporating rubber. 
The numerous other uses of rubber in automobiles are surveyed 
in the remaining chapters. These include rubber in clutches, 
drives, steering and brakes, as well as rubber units attached to the 
body or frame and in electrical fittings, hoses and seals. A 
section is also devoted to the use of rubber in body building and 
mounting, and in door mounting, glazing, panels, flooring and 
scating 


Automotive Electrical Equipment 

By W. H. Crouse 
New York, Toronto and London: MCGRAW-HILL PUBLISH- 

ING Co., 95, Farringdon Street, E.C.4. 1955. 9 x 6, 

489 pp. Price 49s. 

This book is one of a series of five, most of which have already 
been reviewed in recent issues of Automobile Engineer. ‘Together, 
these five books cover the construction, operation and maintenance 
of automobiles, and are designed to give a complete background 
of information for motor mechanics. This book on automotive 
electrical equipment includes some of the fundamentals of elec- 
trical phenomena to enable the student to grasp the theory of the 
equipment described 

After the first chapter, entitled The language of electricity, the 
next 61 pages are devoted to the storage battery and battery 
maintenance. Chapters 4, 5 and 6 are headed respectively: 
Cranking-motor fundamentals, Cranking-motor trouble shooting, 
and Cranking motor service. The next section is on generator 
fundamentals, and it is followed by five sections on regulators. 
Of these five sections the first is entitled, Theory of regulator 
operation, the second is Quick check of generator-regulator 
system, while the remaining three are respectively: Checking and 
adjusting Auto-Lite regulators, Checking and adjusting Delco- 
Remy regulators, and Ford regulators. These sections are 
followed by two more called Generator trouble shooiing and 
Generator service. 

Horns are dealt with in the fifth chapter. Then follow a number 
of sections mainly concerned with the engine. The first is the 
gasoline engine and fuel requirements; it is followed by sections 
dealing with the ignition system, ignition testing, instruments and 
ignition service. ‘The next four sections cover switches, indicat- 
ing devices, headlights and accessories. The final section is 
devoted to periodic inspection of the electrical system. It is 
followed by two appendices: one is on wiring harnesses and colour 
codes and the other is a glossary. 


Automotive Suspension, Steering and Wheel Align- 

ment 
By I. Frazee, W. Landon and G. Hafferkamp 

Chicago and London: AMERICAN TECHNICAL SOCIETY, 
Chicago, and TECHNICAL Press Ltp., 1 Justice Walk, 
Lawrence Street, London, S.W.3. 1955. 84 x 54. 


338 pp. Price 48s. 

Although the book is intended for service mechanics specializing 
in wheel alignment, the authors, by confining themselves to this 
limited field, have been able to give comprehensive coverage to 
practical problems of suspension and steering. The work includes 
many useful half-tone and line illustrations of almost every type of 
suspension and steering layout currently in use. The entire 
subject of wheel alignment, steering control and tyre wear is 
presented completely and logically in a simple straight forward 
manner 

The first portion of the book describes the various designs of 
each of the components that make up the suspension and steering 
units employed in private cars and trucks. Maintenance, inspec- 
tion and repair procedures are given for each unit. In the second 
portion, the theoretical and practical factors that affect wheel 
alignment are discussed. The chapters are headed as follows: 
Springs; Shock absorbers; Axles; Independent front suspension; 
Steering gears and linkages; The factors of wheel alignment; 
Effects and influences; Measurement of wheel alignment factors; 
Diagnosis of wheel alignment; Corrections and adjustments; and 
Wheel alignment specifications. 
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POLYGON 


An Interesting Machine 


The Hahn & Kolb Tornomat polygon turning machine 
described in these notes represents a new departure in this 
field. It is specifically designed for the simple and economi- 
cal production of multi-sided components with an even 
number of faces. The basic principle employed is not new, 
but has been used in the past by the aid of attachments on 
multi-spindle automatics and other lathes. 

There are two ways of turning polygons: (1) the workpiece 
rotates around its own axis in the same direction as the 
cutter head, which likewise turns around its axis, see Fig. 1; 
and (2) the workpiece remains stationary, while the cutter 
head rotates around its own axis and at the same time moves 
in a planetary path around the workpiece, see Fig. 2. 

For the Tornomat machine, the second method was 
chosen because it offers several important advantages. The 
machine is shown in Fig. 3. It is intended to use standard 
carbide-tipped tools. Therefore, it is designed for maximum 
rigidity, with particular attention to the mounting of the 
rotor and the cutter, and for rigid clamping of the tools and 
the workpiece. Incidentally, the use of standard carbide- 
tipped tools reduces tool and maintenance costs in comparison 
with gang cutters used in milling multi-face profiles. 

Fig. 4 shows the rotor with the cutter head, the turret head 
for carrying the workpieces and, below, the locating plunger 
for locking the turret head in position. For this illustration 
the turret head has been swung through 45 deg from its 
normal working position in order to show the rotor and 
cutting tools. The four-station turret completely climinates 
idle time for loading and unloading, with a consequent 
saving in machine cycle time. It also lends itself to semi- 
automatic or fully automatic operation, providing a suitable 














\ 
Fig. | (above). 


Diagram of polygon turning with rotating workpiece and 
rotating cutter head. 


Fig. 2 (below). Diagram of polygon turning with stationary workpiece 
and planetary rotation of the cutter head. 
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TURNING 


with Great Potentialities 


magazine feed and an automatic indexing arrangement for 
the turret head are employed. The Tornomat is manu 
factured by the firm of Hahn & Kolb, of Stuttgart, in several 
models to handle work of different sizes. The machine 
illustrated and described is No. 2, having a capacity up to 
36 mm across the flats of the work. 

Briefly, the machine functions as a polygon turning 
machine because the cutting tool is made to follow an ellip 
tical path. ‘This is effected in the following manner, The 
tool spindle carries a pinion which engages with an internally 
toothed gear having twice the number of teeth of the pinion 
The combination of tool spindle rotation about its own axis 
and rotation due to the pinion and internal gear makes the 
tool follow the desired elliptical path. During operation, 
the rotor is in-fed axially by hydraulic means. The feed is 
steplessly variable to suit the rotor speed 

Fig. 5 shows the generation of the elliptical cutting path 


Fig. 3. The Hahn & Kolb Tornomat polygon turning machine 


‘A’ represents the distance between the axis of rotation of 
the cutter head and that of the rotor. This distance is 
constant and is determined by the construction of the 
machine. The minor semi-axis ‘b’ of the ellipse always 
corresponds to one-half of the width across the flats of the 
workpiece, while the major semi-axis ‘a’ equals rm A, 
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workpiece. Because of this, polygons with an odd number 
of faces cannot be produced. For machining only two flats, 
the cutter head carries a single tool; for a square section, 
two tools; and for a hexagon, three tools. 

This machine is not limited merely to polygon turning. 
It can also be tooled to allow other operations to be carried 
out simultaneously.- The rotor can be equipped with two 
side and one centre tool holder. Tools for turning cylin- 
drical surfaces, blending radii or for chamfering the edges of 
flat faces can be mounted in the side tool holders, while the 
centre tool can be used for boring, chamfering existing bores 
and for centring. This is an important feature since it 
allows some components to be finished at a single setting, 
which otherwise would have called for second operation 
work. The main advantage from this is, of course, a saving 
in time and in labour costs, but there is a secondary advantage 
in that a single setting promotes greater accuracy. 

A tool set-up for multiple operations is shown in Fig. 6. 
A typical production time is 18 seconds for turning a 


TABLE OF CALCULATED 
CHORDAL HEIGHTS OF CROWNING 





Width Crowning, 

across mm 

Fig. 4. Front view of machine, with indexing work-holder in inter- Flats, 
mediate position to show rotor and cutter head, Square Hexagon 


0-01 0-01 
0-02 0-01 
where tm is the cutter head radius. From this it follows 0:03 0-01 


that the crowning of the ‘flat’ portion of the ellipse increases 0:05 0:02 
with the width across the flats of the polygon; that is, the se : = 
minor semi-axis “b’ becomes greater w simultaneously 0-15 0-05 
‘a’ becomes smaller. In practice, this means that the 0-21 0-07 
degree of crowning increases with the width across the flats 0:26 0-09 
of the polygon. 0-41 014 

As the equation of the ellipse is known, the degree of 
crowning can be calculated for any desired length of flat face. 
The accompanying table shows the calculated values (to the 
nearest 0-01 mm) for all standard widths across flats from 12 
to 36 mm. For widths across flat w 12 mm, the 
crowning is less than 0-01 mm. _ It m: remarked that 
the calculated values show close correspondence with actual 
values; an indication of the rigidity of the machine 

The cutter heads are fitted with interchangeable cutting 
tools with carbide tips. Owing to the speed transmission 
ratio of 1 : 2 between the rotor spindle and the tool spindle, 
each cutting tool always works on two opposite faces of the 

















hexagon 26 mm across flats, breaking the corners of the 
hexagon, and machining a shoulder chamfer and an end 
chamfer on a 30 mm diameter wheel-nut blank produced 
from round bar stock. 

On the machine illustrated the workpieces are held in 
lever-operated, quick-clamping fixtures or collets in the 
work turret. On release after machining, the workpiece is 
dropped into a pan and discharged by a gravity chute to one 
side of the machine. Sidney G. Jones Ltd., 8 Balham Hill, 
London, S,W,12, are the British agents for these machines. 


Fig. 6, Detail of rotor showing the cutter head, a side turning tool and 


Fig. 5. Diagram showing generation of ellipt tting path and the a centre tool for chamfering the end of a bore in the workpiece 


consequent crowning ef fe 
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FABRICATED CRANKSUAFTS 


Consideration of Modern Design and Development 


Rh. Wartinc Brown 


Ar the present time, much attention is being given by 
automcbile engineers to the question of smaller and cheaper 
cars: hence the trend towards the design of smaller engines 
of high efficiency. Obviously such engines must be cf a 
type suitable for economic production and in this connection 
it will be realized that the crankshaft is one of the most 
expensive components to manufacture, especially in the 
conventional form. For this reason increased interest is 
being shown in fabricated or built-up crankshafts 

Such units can afford some important advantages both in 
regard to design and production features. In fact, from the 
latter point of view, it will be appreciated that drop forgings 
involving the use of expensive machines and tools may be 



































Fig. |. Single-throw fabricated crankshoft 
completely or partially eliminated, while other expensive 
machines may also prove unnecessary. Further, the com- 
ponent parts may be more easily handled, and extreme 
accuracy in production more readily attained 

From the design angle, the fabricated crankshaft may offer 
some important technical advantages. For example, solid 
big-end connecting rods can often be adopted and ring 
bearings be used, with a consequential considerable weight 
reduction at a position where the whole centrifugal and 
inertia forces are a matter of considerable moment. The 
manufacture of solid end bearings will also prove economic, 
as compared with the split-end type. Moreover, this con- 
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struction favourably affects maintenance, in that the journals, 
both of the shaft and connecting rod, can be easily removed, 
replaced or reground individually if wear occurs. Correction 


of wear cn a conventional crankshaft is, of course, quite an 


expensive process 
When consideration is given to the fa crankshaft 
resultant of explosion pressure, 


t that the 
is subjected to loads, the 
inertia and centrifugal forces, 


which in modern high-speed 


high values, it becomes apparent 


truction of a built-up crankshaft is 


engines may attain very 


that rigidity in the cor 
a prime requirement This is a factor which gives great 
scope for original ideas, methods and ingenuity in design 
factors which 


facilities 


There however, many other relevant 


influence 


are, 


designs, such as manufacturing and 


quantities involved, as well as the type of engine to be 
utilized, 

From a close review of the fabricated crankshaft problem, 
it would appear that there is no conclusive cpinion in regard 
to the number of 
incorporation in any small automobile 
and four-cylinder assemblies are all in us¢ It is 


that the number of crankshaft throws and 


cylinders in an engine best suited for 
since single-, twin 

three- 
‘ bvious, of couse 
bearings adopted will have a profound effect, and are indeed 
the controlling factors in reference to loading, rigidity and 


weight, and the design and construction to meet these 
considerations 
Single-cylinder 
cycle types, have been experimented 
that a car with this style of 
approval of the British 
single-cylinder engine in it 
the basic design of fabricated crankshafts, as will be 
from Fig. | In this throw crankshaft for 
a single-cylinder doublk ball 
journal bearings B, mounted on 
roller bearings | crank 
A, in which shafts ¢ main bearings aré 
fitted under hydraulic crank pin K_ for 
connecting rod bearings, a plain pin with taper 
ends keyed in the crank web: 
by nuts N lock 


positions the crank webs and acts as th 


similar to the normal motor 


with, but it is 


engines, 
certain 
would not meet the 
However, the 


illustrat 


engin 
motoring public 
relative simplicity does 
observed 
design, a 
fitted with 


rod Cy, 


engin is row 
and a connecting 
The crankshaft 
and H to 


pressure Che 


comprises wel 


arry the 


consists of 
drawn up and held in position 

A hardened steel sleeve ] 
roller race, and is, 


and washer: 
of course, renewable. 

Keyed on to the front shaft H is the timing gear D, while 
the rear shaft C has mounted on it the flywheel F, housed 
in the crankcase, clutch and gear unit casting en bloc. It 
that the cylinder 


balance, as, of 


should here be mentioned single engine 


course j 
force by a 


epitomises the importance of 


impossible perfectly to balance a reciprocating 
rotary motion However, the vibratory effect 
partially alleviated by counterweighting, and in this design 
the crank webs are increased in volume round point W. It 
will be noted that the lubrication problem 1 
caring 


can be 


considerably 


reduced by the use of anti-friction | but experience 
indicates that thes 
action after considerable service 


enable a compact assembly to be arranged, together with th 


I noisy in 


definitely 


have a tendency to becom 


although they 
service, it 18 
but 


benefits of highly efficient operation. For car 


assumed that such an engine would be water-cooled 
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2. Twin-throw (in line) fabricated crankshaft 


many are being adopted of the fan-cooled type. 

Some degree of interest has been di ed by automobile 
engineers in small engines of the twin-cylinder type, 
particulary on the Continent. A good example was recently 
introduced by the German Lloyd concern. It is an air- 
cooled assembly with cylinders in he layout in- 
corporates a fabricated crankshaft of interesting design, as 
illustrated in Fig. 2. It will be observed that this is a three- 
bearing crankshaft and is built-up of { 
symmetrical about its central component 
front extension accommodates the 
rear end extension is adapted to carry 
front and centre bearing G is a large ck 

On each side of the centre bearing an integral crank web 
and pin are mounted onto the main journal! ‘J In building 
up the crankshaft, the crank pin A first fitted with the 


eparate picces, 
except that the 
gear, while the 
flywheel. The 
groove, ball type 


/ 


roller bearing D carrying the connecting rod, and then 
pressed into the web B integral with the front shaft R; then 
the distance piece S, the roller bearing E, a further distance 
sleeve R and timing chain wheel P are duly assembled and 
retained by a nut N. 

The intermediate journal bearing C forms a distance piece 
to separate the adjacent crank webs A in conjunction with an 
oil pump gear L dowelled to the foremost of the two crank 
webs at M. 

The rear crank web H and its integral shaft V is assembled 
exactly as at the front end. Ball bearing G is clamped 
between the flywheel F and a shoulder on the shaft, the 
complete component being retained by a single nut J on a 
waisted stud Q, which is tapped into the web. The journal 
bearings are located in a transversely divided crankcase by 
snap rings. ‘There is an unusual oiling system whereby oil 
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}, Twin-throw (opposed) fabricated crankshaft 
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Fig. 4. Citroen 2CV twin-throw (opposed) fabricated crankshaft 


is fed into the chamber K. The whole assembly presents 
a simple and ingenious method of crankshaft fabrication. 
An important feature is that the construction lends itself to 
economic production, in that it can be manufactured with 
comparatively simple machine tools. It is also easy to 
assemble, 

A more common arrangement of twin-cylinder engines is 
to oppose the cylinders horizontally, but infortunately this 
type does not afford the degree of accessibility so essential 
to automobile requirements. There are, however, attendant 
advantages, particularly in regard to smooth engine per- 
formance. However, while the opposed twin engine must 
embody an entirely different kind of two-throw crankshaft, 
this dces not create any undue difficulty in design. It does, 
however, offer considerable scope for methods of fabrication 
which in general centres around the connection of webs, 
journals and crankpins, together with the insurance of 


Fig. 5. 


rigidity, and ability of ready detachment for easy main- 
tenance. 

A two-throw opposed crankshaft is illustrated in Fig. 3, 
which is unique, in that it introduces a new idea for joining 


the components of a crankshaft. It will be noted that the 
questions both of rigidity and flexibility have been fully 
considered, while the actual building of the unit is a very 
simple operation. 

In many instances the means adopted to connect the 
journals, such as for instance by tapering shafts, or by the 
use of keyways or splines, may tend to weaken shafts, while 
adding to production costs. The consideration shown in 
Fig. 3 is claimed to obviate these factors, and furthermore 
accommodates slight shaft deflections. This crankshaft is 
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said to be a reliable and substantial assembly, casily and 
economically manufactured. 

It will be observed that this crankshaft consists primarily 
of two end webs A and D, formed integrally with their 
respective shafts X and Y. Alternatively the shafts may be 
shrunk in. The inner crank webs B are similarly arranged 
with their shafts M. Connection between the AB and BD 
is by a component combining the crankpin T and roller 
bearing S for the connecting rod. This component in- 
corporates the ingenicus securing device known as the 
ring spring, described in detail in the August 1955 issue of 
Automobile Engineer. This ring spring makes the lock 
fixture between the journals and holes bored in the adjacent 
crank webs. 

The crank pin T is formed integrally with the connecting 
rod roller bearing S, and is stepped down at its ends to 
accommodate the ring springs Z, which are held between 
end caps L and V by means of a screw J that passes through 
the journal. Great pressure can be exerted on the ring 
springs, due to the combined action of the screw and cones 
forcing the ring springs outwards and inwards to institute 
a perfect lock between the crank pin T and the webs A and B 

It will be seen that the crankshaft is made in two halves, 
driving connection being made between them by pins R in 
rubber bushes Q carried in circular webs C mounted in ball 
journal bearings Q, and arranged as balance weights. These 
central webs C are attached to the adjacent crank webs B by 
the spring devices Z, these exerting high frictional contact 
induced by the nut on the screwed end of shaft M, thereby 
also exerting pressure on the cups U 

The whole crankshaft rotates in ball bearings H, Q and J, 
while adequate lubrication is arranged by suitable drilling of 
the shafts in the normal manner. A timing gear F is 











Fs 


Century (U.S.A.) three-throw fabricated crankshaft 


mounted on shaft Y, and is flexibly driven by pins and bushes 
M. It will be nected, too, that the central bearings Q are 
spigoted on the the crank B by peg M, to ensure driving 
connecting. 

The Citroén 2CV, a two-cylinder, opposed engine em- 
bodying a fabricated crankshaft recently introduced, has 
attracted much attention. It has an intersting design of a 
twin-throw crankshaft. The crankshaft is fabricated from 
five component parts, and all the details are mounted on the 
crank pins before they are pressed into the webs. The 
assembly comprising crankshaft, connecting rods and 
pistons, is fitted to the engine as a complete unit 

The design and construction are illustrated in Fig. 4, and 
it will be noted that plain bearings are used throughout for 
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journals and crank pins. As previv 
crankshaft is composed of five comy 
shaft and web A at the front, the com! 
at the rear end, the two crank pins D 
web B. The crank pins are should 
lubrications purposes, and are harden 
being power pressed into position, It 
that the bearings H, C, F, and J are all « 
type which give quiet running and eff: 
cation is effected by means of forced f 
conduits in the conventional manner 
crankshaft assembly from fabricated 
compact, sound and workmanlike jo! 
engine. 

In regard to three-cylinder engin 
will find much favour on account of the 
although experiments with two-stroke | 
ment, There are several such engin 
United States of America. 
is illustrated in Fig. 5. An ingeniou 
nection of the component parts is em! 
claimed being that each main journal! 
can be separately detached without di 
engine if renewals become necessary 
one-piece big end connecting rods cat 
reducing inertia loading. 
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Fig. 7 


The fabricat 
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Funck four-throw (in line) fabricated crankshoft 


mentioned, the 

its; the combined 

i shaft and web E 
and the oval centre 
red and bored for 
1 and ground before 
ould also be noted 
plain, thin-wall 
service, Lubri- 

1 at L. and drilled 
laken all round, this 
art constitutes a 
a two-cylinder 


} 


‘ 
I 


doubtful if these 
lifficulty of balance, 
show improve- 
produced in the 
crankshaft of one 
heme for the con- 
d, the advantages 

1 each crank pin 


ismantling the whole 


und, of course, that 
adopted, thereby 


From the drawing, it will be evident that this crankshaft 
including end and central journals J, H and D are all 
separate pieces, as are also all the crank pins F and crank 
webs A, Band C. The method of connecting these various 
items is by radial serrations on the ends of circular crank 
pins and journals, which fit into mating serrations cut on the 
faces of the crank webs. ‘These are then clamped together 
by bolts E, which pass through bushes G fitted partly in the 
crank webs, and partly in the crank pins and journals. 
With regard to the connections of crank webs and journals 
at each end H and J, similar arrangements are made except 
that studs are fitted to the end shafts and the small aligning 
sleeves G, part in the shaft and web and shaft, are as before. 


The complete unit is made to take plain bearings, and 


normal lubrication methods are adopted. This simple 
fabrication is claimed to be absolutely reliable and efficient 
by its American makers. 

It is believed that still smaller engines may prove the 
ultimate choice for the very small automobiles unless im- 
proved two-stroke engines are forthcoming, and certainly 
four-throw crankshafts of about 10in long lend themselves 
to robust fabrication. 

For example, Fig. 6 illustrates a very simple and efficient 
built-up, all roller bearing construction, made in five com- 
ponents, the four throws and webs consisting of three drop 
forgings or castings. It should here be noted that current 
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Armstrong-Siddeley four-throw (in line) fabricated crankshaft 
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Fig. 8. Four-throw (in line) two bearing fabricated crankshoft 


developments point towards increased use of chromium 
cast iron crankshafts. It has been found that they have 
certain advantages, particularly if plain bearing surfaces are 
required, while the initial production and machining 
processes are greatly simplified. 

From the illustration it will be observed that the two pieces 
E are made complete with shafts, as is the double-ended 
centre-piece B, while the two connecting wets F are identical 
details. With this kind of fabrication the taper locking of 
the parts would not tend to distort the bearings. Except 
for the intermediate, which is larger, to enable it to be passed 
over the webs into position, the bearings are all the same 
size. It is stated that the whole construction is lighter than 
the conventional type crankshaft, and the replacement 
problem is considerably eased with this design. Silence in 
running is improved by fitting roller bearings in preference 
to the ball type. It is possible to arrange integral balance 
weights, while lubrication arrangements are a normal 
proposition. 

The machining involved and its expense encourage the 
search for more expedient constructions, Therefore the 
fabricated crankshaft illustrated in Fig. 7 is of considerable 
interest, in that it is a four-throw type, obviously for a 


definitely high class engine, and shows a unique method of 


fabrication. This crankshaft is assembled from units. The 
basis piece is member A, consisting of a main bearing and 
two opposed crank pins B and C, the latter being tubular, 
while the crank pin B comprises a pin portion of a size less 
than the actual working diameter. The pin portion of one 
end is the counterpart of the bore of the other, so that a 
shaft of any desired number of units can be assembled. Pins 
and bores are splined to take the drive, and are a press fit. 

The pins of all the journals C are bored to reduce the 
weight, and are fitted with bolts and coned washers which 
are solely for the encicsure of oil spaces, and play no part in 
the assembly. Oil is pumped into the centre of the shaft 
and is fed to the various journals via holes K. Balance 
weights H are spigoted into the combined webs, and end 
shafts F and G are held in position by bolts J. In this 
instance, plain bearings are envisaged, but no doubt anti- 
friction bearings could be designed into such a scheme, if 
so desired. 

Finally, consideration is given to the fabricated two- 
bearing crankshaft illustrated in Fig. 8, which is in fact 
being incorporated in a small four-cylinder engine for a 
minicar. This crankshaft is an inexpensive construction, 
and is only 10in long. It will be observed that the forward 
end shaft is formed with a hexagonal end machined to be 
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an interference fit in the hole in the end web D. It is 
pressed in under very high power pressure 

The flywheel end B of the crankshaft is similarly fabricated 
by pressing the shaft B units into an identical reproduction 
cf the web D, and in like manner the centre shaft C is 
pressed into the centre webs G. Thus before the final 
operation there are these basis pieces which are connected 
up by pressing the two crank pins F into the webs E. Plain 
thin-wall bearings are to be incorporated, and the con- 
necting rod bearings at F are split, but ring type bearings 
could be incorporated if the connecting rods are mounted 
before pressing the crank pins into the webs 

Experience denotes that quieter running is obtainable at 
the high speeds envisaged for this engine. Pump lubrica- 
tion is embodied, and the crankshaft is suitably drilled to 
provide oil at all bearings. It is perhaps not fully appreciated 
that the two-bearing crankshaft offers some important 
advantages compared with the three-bearing type. Firstly, 
the crankshaft can be made shorter in length and the journal 
bearings do not require to be split, which improves quality 
and simplicity. In fact, the fewer the bearings the less is 
the load upon them if the crankshaft is of a sufficiently 
robust design to ensure perfect rigidity, which is, of course, 
the prime consideration in deciding the method of fabrication 
that will assure this factor. 

The use of two-bearing crankshafts in small four-cylinder 
high-speed engines is specially suitable, but for larger, 
slower-running engines, where the distance between the 
bearings is considerable, and the power forces are of much 
greater magnitude, they are definitely inadmissable. 

In conclusion, many other methods of fabrication such as 
welded types, than those described herein have been experi- 
mented with, but in general have not proved satisfactory. 
Concentration on this problem of fabrication may yet 
provide the answer to efficient and economic crankshafts 


Roto-Finish 


We regret that an error was made in an article dealing 
with the use of Roto-Finish equipment at the Volkswagen 
works, which appeared in the June, 1956, issue of this 
journal, The barrelling time should, of course, have been 
quoted as 24 hours and not 25 hours as stated 





A Free-Piston Engine for Cars 


The 


Compounded with a Five-Stage Axial Gas Turbine 


General 


Ba scerriy, it was disclosed that General Motors had 
built a free-piston engine and installed it in a special chassis 
for testing. Some details of the power unit were given by 
A. F. Underwood, of the General Motors research staff, in 
a paper presented to the Society of Automotive Engineers. 
The chassis has deep side frames and it understood that 
suspension, steering, brakes and rear axle drive are of 
the same design as those used on the Firebird II experi- 
mental turbine-driven car*. A favourable weight distribu- 
tion is secured by mounting the free-piston unit at the 
front end of the chassis and the turbine on the De Dion type 
transmission unit at the rear, The gas duct is housed in the 
left side chassis frame member and thus the body has an 
unrestricted floor, there being no hump for the usual gear 
unit or tunnel for a propellor shaft 


Characteristic features 

A free-piston engine can be operated on 
fuel, with spark ignition or compression ignition, and at wide 
air : fuel ratios, Usually it is constructed as an opposed- 
piston, two-stroke unit fitted with conventional fuel injection 
equipment and operated on the diesel cycle. It is not 
sensitive to whether it is operated on kerosine, diesel oil or 
bunker ‘C’ oil, General Motors have run their experimental 
units satisfactorily for thousands of hours on such fuels 
having a sulphur content up to 4 per cent. Furthermore, it 
is not critical in respect of octane ratings and can be run on 
fuels having various ratings up to 100 

The unit operates at a compression rati 
and 50: 1 and, therefore, has an extrem 


gaseous or liquid 


between 30: | 
ly high thermal 


* “Automobile Engineer’’ , june 


Motors Experimental Siamesed Unit 


efficiency. Gas is generated at an efficiency up to 40-45 
per cent at full load. With a turbine efficiency of 80 per 
cent, this would give an overall thermal efficiency of 32-36 
per cent, making it competitive with high-compression 
petrol engines and diesel engines. 

All free-piston engines are inherently balanced and require 
no special design, except that all the similar reciprocating 
parts must have exactly the same weight. This means that 
the unit supports can be located without regard to torsional 
movement, since there is no such reaction as in the crank- 
shaft engine. 

An outstanding advantage of the free-piston engine cycle 
over the combustion turbine cycle, whether regenerative or 
non-regenerative, is the relatively low temperature of the gas 
entering the power turbine. It is in the range of 450-900 
deg F. and confers a number of benefits. First, non-critical 
materials can be used in the power turbine. Alloys such as 
Silchrome 1, containing only chromium and silicon, will be 
used. Secondly, elements in the fuel, such as vanadium 
compounds, will not be released to cause harmful corrosion 
of the blades. If the turbine blade temperatures are kept 
below 1,100 deg F, then there is no difficulty with such 
elements. Thirdly, the power gas is at a lower temperature 
than the exhaust gas of a conventional petrol engine and can 
be readily ducted from one part of the vehicle to another. 
This enables the designer to place the gasifier where it is 
most convenient as regards weight or space and the turbine 
can be located where the power is to be applied to the wheels. 


The operating cycle 
The engine is basically a uniflow, opposed-piston, two- 
stroke cycle diesel engine with built-in piston-type com- 


The Hyprex siamesed free-piston 
engine as installed in the }XP-500 
experimental vehicle. Overall ¥di- 
mensions are 40in 34in x 1Bin; 
the unit is scaled by the /8in rule 
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pressors for engine scavenging and gas dilution purposes. 
Exhaust and intake ports are uncovered at the end of the 
outward stroke, and at this time the compressed air passes 
through the working cylinder, reducing the temperature of 
the engine parts, scavenging the cylinder and pressure- 
charging it for the next inward, compression, stroke. Fuel 
is injected by standard type injectors, an individual pump 
being used for each cylinder. All the mechanical energy 
required for the cycle is developed during the expansion of 
the gases between the pistons. A simple linkage, usually 
consisting of a parallelogram, keeps the two power pistons 
inphase. This linkage is very lightly stressed as it is required 
only to take care of differences in friction of the pistons, and 
such components as the fuel injection pump and controls. 

The air compressor pistons are attached directly to the 
power pistons. Air is drawn in through the inlet valves on 
the outward stroke of the pistons and forced through the 
delivery valves into the air receiver during the inward stroke. 
Both inlet and delivery valves are of the reed type, operating 
automatically. Mechanically-operated valves cannot be 
used in a free-piston unit because of the variable stroke and 
they would add nothing to the efficiency of the cycle. 

On the working stroke of the engine, energy is used to 
compress air in the bounce chambers and to draw air into 
the compressor cylinders. The energy stored in the bounce 
chambers returns the piston assemblies and delivers the air 
under pressure from the compressor cylinders to the air 
receiver. All the air in the receiver is passed through the 
working cylinder by way of the scavenge ports and the exhaust 
ports, and effectively dilutes and lowers the temperature of 
the exhaust gases. 

In effect, the bounce chambers may be regarded as pneu- 
matic springs. The cyclic speed at which a free-piston 
engine operates is determined by the mass of the moving 
parts and the “spring rate’’ of the bounce chambers. There- 


fore, to change the cyclic speed it is necessary to adjust the 


amount of air in the bounce chambers. This is accomplished 
by a device which is termed a stabilizer. 

It consists essentially of a two-way air valve which allows 
air to be transferred from the bounce chambers to the air 
receiver. In a complete cycle there are periods when the 
pressure in the air receiver is higher than the instantaneous 
pressure in the bounce chamber and vice versa. If it is 
desired to increase the speed of the engine, the stabilizer 
allows an appropriate amount of air to enter the bounce 
chamber from the air receiver. This increases the “spring 
rate’ and the pistons are returned more rapidly. By 
abstracting air from the bounce chamber, the cycle is slowed. 


Idling efficiency 

A method known as “recirculation” is employed to 
improve the part-throttle and idling efficiency. This con- 
sists of by-passing part of the air in the air receiver back to 
the intake of the compressors. The result of such recircu- 
lation is to heat the incoming air, which has two beneficial 
effects. First, it raises the temperature of the air in the 
combustion chamber under conditions of part-throttle and 
idle, thereby making possible combustion at a lower com- 
pression ratio. The lower compression ratio, approxi- 
mately 10: 1, is the result of a reduced stroke and, primarily, 
a wider-spaced inner dead point. This in turn lessens 
speed and power output and lowers the overall rate of fuel 
consumption. Secondly, it cuts down the amount of air 
being pumped by the engine and, therefore, a release valve 
to atmosphere is not required at low loadings. 

The quantity of air pumped by the unit to the turbine is 
determined by several factors. One is the speed of the 
engine and another the variable stroke. A relatively small 
change in the effective stroke of the pistons produces a large 
difference in the amount of air delivered. The variation 
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difference between minimum outer dead point and maximum 
outer dead point can make a difference of 45 per cent in the 
quantity of air pumped per minute. The rate of fuel 
injection is the primary stroke regulator, especially in its 
effect on the outer dead point Bounce pressure is the 
secondary stroke regulator, primarily on inner dead point, 
but also on outer dead point 

Another function of the stabilizer is to ensure that the air 
pressure in the bounce chambers is at the correct value for 
the amount of fuel injected each stroke, so that the engine 


Transverse section through the combustion zones of the GMR 4-4 Hyprex 
engine. The phasing linkages for the piston assembles are disposed 
laterally 


operates within the desired stroke limits. If, for example, 
the air pressure in the bounce chamber is too low relative 
to the amount of fuel injected, the engine may over-stroke 
and the pistons may strike some part of the engine. If the 
bounce pressure is too high for the quantity of fuel injected, 
the engine will under-stroke and stop. 

Since there are no rotating parts, the fuel injection pump 
is operated by the linkage which connects the two piston 
assemblies. However, the linkage is not moving at the 
inner dead point, which is approximately when injection 
should occur. It is necessary, therefore, to employ a high- 
rate cam or to utilize an accumulator system which can be 
tripped to inject the fuel at the correct timing 

In practice, the engine operates with a variable compression 
ratio. For example, when the air receiver pressure is one- 
half atmosphere, the compression ratio is about 25: 1. At 
full power, when the air receiver pressure is 3 atmospheres, 
the compression ratio approaches 50:1. Under such 
conditions the compression pressure is about 1,200 Ib/in* and 
the firing pressure less than 2,000 Ib/in*. The temperature 
and pressure prevailing in the combustion chamber under 
these conditions ensure a high combustion efficiency and 
a resulting low rate of fuel consumption. These conditions 
are also the reasons for the relative insensitivity of the engine 
to the quality of the fuel 


A siamesed unit 

The most novel feature of the General Motors engine is 
that it is a siamesed unit, that is, it has a housing, an air 
receiver, an air inlet, and an exhaust duct common to two 
complete cylinder assemblies. This design was selected 
after careful consideration of the many 
Free-piston units have, of course, previously been “‘twinned”’ 
This is accomplished merely by running the exhaust from 
two units into a common header and by dephasing the two 
engines by a suitable pneumatic device 

There has been much discussion whether the free-piston 
engine should be of the outward- 


possible types 


or inward-compression 
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type, that is, whether the work of 
done on the power stroke of the engir the 
With a single-cylinder unit, the outy pression type 
operates at a slightly higher efficien: inward-com 
pression type delivers 1 air to the 
receiver when the engine exhaust por pen and the 
engine is being scavenged. The r wer pumping 
loss and, therefore, a small gain in « ficiency 

The disadvantage of an outward-c: n unit is that 
external air pipes must be fitted to 
ends of the compressors to the recei 
good control of the engine speed, th 
usually added on to the ends of th ressor cylinders 
and this results in a substantial incr overall length 
of the unit 

The inward-compression type has t! 


rebound 


because it 


air from the 
to maintain 
hambers are 


tage of smaller 
dimensions and another asset is thi ve ease with 
which it can be assembled or disman for 
This type, commonly known as the P type after its 
inventor, Count been leveloped in 
France for many years by the Société d Méchaniques 
et Energetiques (S.E.M.E.) for power 
and locomotive applications. In Brit 
Pescara system is the firm of Alan M 
Heston, Middlesex, and the append: 
of two 450 g.h.p. marine units built 
to the General Motors Corporation i a for experi- 
mental purposes 

Obviously, if the inward-compré 
to attain the slightly improved ther hiciency of th 


inspection 
Pascara, has 


ration, marine 
ensee of the 
i Co, Ltd., of 
ng shows on 
and shipped 


an be made 


This longitudinal section of a 450 g.h.p. free 
purposes, is included to show the salient fe 


m should be 


Pescara-type, inward 


outward compression type, the arrangement would be one 
which combined the better points of both. A duplication 
of units accomplishes this since, with dephased operation, 
one unit is being scavanged while the other is feeding com- 
pressed air to the receiver. By siamesing the two units, 
external ducting is climinated and both weight and overall 
dimensions can be reduced, giving a compact power unit 
that is particularly suitable for transport applications. The 
original design of the General Motors siamesed unit emanated 
from the S.E.M.E. organization. 


The Hyprex engine 

Although officially designated GMR4-4 to denote two 
power cylinders of 4in bore, the General Motors power unit 
has been named “‘Hyprex”’ to indicate high pressure and 
expansion, It is nominally rated at 250 g.h.p. but due to 
the characteristic high torque of the turbine at low vehicle 
speeds it is suggested that the performance is equivalent to 
that of a 300 h.p. conventional engine. Overall dimensions 
of the free-piston unit are 3 ft 4in long, 2 ft 10in wide, and 
1 ft 6in high. 

A maximum operating speed of 2,400 cycles per minute 
was selected. ‘The actual cyclic speed is determined by the 
weights of the moving parts, the amount of recirculation and 
the fuel rate. These have been varied in tests and the 
minimum speed can be about 1,000 cycles per minute. The 


air compressor pistons are 1lin diameter and the stroke is 
approximately 5in, 
Ihe steel power pistons are of a conventional design with 


e built by Alan Muntz and Co. Ltd. in Britain and supplied to General Motors for experimental 


compression unit. In this instance a rack-and-pinion gear is used for 


piston phasing 





rack-and-pimion piston-phasing geor, & 


14—~air delivery valves, 15 unce cor 
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oil cooling. The oil for this purpose is also used for general 
lubrication of the engine parts, including the piston linkage 
Lubrication for the power pistons 1s provided directly to the 
cylinder walls and indirectly from the air compressors. 

A separate fuel injection pump and two injectors are used 
for each cylinder; the pumps are actuated by a cam on the 
linkage mechanism. As with all free-piston engines, it is 
essential to inject the fuel rapidly at the correct timing, 
since the pistons accelerate rapidly away from their inner 
dead points. This high rate is the result of having to 
accelerate only the piston assemblies, whereas in a con- 
ventional piston engine the inertia of the crankshaft and 
flywheel exercise a restraining influence on the pistons moving 
away from top dead centre on the firing stroke. 

Successful operation of a siamesed unit depends on the 
dephaser. Its action is to keep the piston assemblies in the 
two cylinders 180 deg out of phase. The pneumatic device 
used on this engine obtains its signal from the bounce 
chamber pressures. In general, the action is to accelerate 
or retard the cyclic speed of one unit in relation to the other 
in order to maintain the proper timing 

Starting procedure follows the usual practice of moving 
the pistons into a suitable position near their outer dead 
points. The admission of compressed air to the bounce 
chambers forces all the pistons to their inner dead points, 
compressing the air in the combustion space. Fuel is 
injected, combustion takes place, and the 
accelerated outwards. The control mechanisms then take 
over and determine promptly the correct cushion pressure 
for the amount of fuel which is being injected so that the 
engine will not under-stroke. 

As with all free-piston engines of the inward-compres- 
sion type, it is essential that correct firing occurs on the 
first stroke as there is no flywheel or other reservoir of 
energy to carry over the pistons for a second stroke. The 
most critical stroke is the second, as the controls must take 
over and adjust the bounce pressure in relation to the injected 
fuel or the engine will stop. In other words, if the engine 
does not start on the first stroxe or if the controls do not 
regulate it correctly immediately thereafter, it is necessary 
to make a restart. Air pressure for starting can be obtained 
from air bottles or from an air compressor of sufficient 
capacity to furnish the air directly for each start. An air 
pressure of 30 lb/in® in the bounce chamters is adequate to 
start the Hyrrex engine. 

It should be noted that when starting up, the two cylinders 
operate in parallel. The dephaser effects the change to 
operation at 180 deg in the course of a few cycles 

From the engine, the exhaust is conducted through a 34in 
diameter pipe which runs along the left side member of the 
chassis. A standard type of insulation surrounds the pipe 
to reduce losses and minimize the heat given off to the body 
in the summer. It has been suggested that the heat losses 
might be used for compartment heating during the winter 
period. 


pistons are 


Multi-stage turbine 


The gas turbine used is a five-stage axial-flow unit. Its 
stall torque characteristics are those which are normally 
found in such a turbine and as would be expected, the unit 
gives excellent torque multiplication at low speeds. Power 
output from the turbine is through a gearbox with a reduction 
ratio of approximately 7:1. The gearbox is bolted directly 
to the front of the transmission. Because of the long period 
necessary to design a completely new transmission, an 
available four-speed unit was used. Since the front elements 
of the transmission are running whenever the free-piston 
engine 18 in operation, certain accessories, such as the 
electric generator, power-steering pump and water pump, 
are driven dircctly from the transmission. In turn, the 
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differential is bolted directly to the rear of the transmission 


The rear wheels are, therefore, independently 
to allow the mass of the turbine, reduction geartox, trans 
differential to be 


suspended 


mission, and mounted securely on the 
chassis frame 

A free-piston engine operates over a considerably narrower 
range of speeds than does a conventional crankshaft engine, 
and consequently the idling specd cannot be reduced to as 
However, by employing silencing methods 


intake 


low a value. 
such as intermediate volumes and recirculation, the 
air noise has been kept fairly low rhe exhaust 

extremely low. The five-stage turbine in the 
car smooths out the power pulses from the free-piston unit 
No silencer is fitted after the turbin« he effluent from the 
turbine is discharged underneath the boot of the car 


Hose 16 


rear of the 


through 


a single short pipe 


Performance 


Up to the present, the most important conclusion that can 
be drawn from the performance tests is that it is possible to 
design and build a siamesed unit having a power-to-weight 
ratio suitable for use in automobiles. A specific fuel con 
sumption of less than 0:45 Ib/g.h.p/hr was obtained during 
the preliminary testing. On the basis of 25,000 hours of 


testing on various free-piston engines of approximately the 
a consumption rate of 


with all internal com 


same bore, it is expected that soon 
0-40 |b/g.h.p/hr will be attained. As 
bustion engines, the specific fuel consumption is increased 


at part load. Analysis indicates an increase comparable 


with those for other engines 


Chassis and body 


The chassis was specially designed for the experimental 
XP-500 vehicle. The side frames are large enough to house 
the insulated pipe connecting the fre: unit to the 
turbine on the left-hand side Ph 
used to conduct hydraulic power tubing and other lines from 
the rear to the front of the car. As the engine has a small 
overall height, transverse members can_ be 
the engine compartment to tie the side frame: 
thereby stiffening the fram: A standard automobile 
tank is housed in the rear of the cat 

The body was designed by the General 


piston 


right-hand frame is 


located across 
Loge ther 


fuel 


Motors styling 
section specifically to take advantage of the fact that there i: 
no need fer a hump on the 


tunnel to the rear of the car 


front seat toe boards or for a 


Future prospects 

As with all new engines, a continued improvement in the 
power-to-weight ratio, by the use of lighter metals and the 
better utilization of all metals, may be predicted. Vurther 
control and study of the combustion well 
bring about a reduction in specific fuel consumption. With 
the advantage of low gas temperatures, continued develop 
ment on turbines for this particular application will produc« 
both more efficient and cheaper unit Special considera 
tion will be given to turbines of the radial in-flow typ« 

To meet the turbine characteristics 
ments better, the free-piston units will have a higher cyclic 
speed and a wider speed range. At present the maximum 
pressure of the exhaust gas to the turbine i 
spheres, and it is reasonable to suppose that the power output 
will be increased by a raising of this value. While the intake 
and delivery air valves are at present satisfactory, continu 
to improve efficiency, to p: 
production co 


process could 


and the vehicle require 


about 3 atmo 


advances will be necessary rmit 
increased cyclic speeds, and to lower t 
Developments will also be made in the method of driving 


and in the simplification of starting system 


the accessories 





Slideway Motion 


Lubricant Developments to Give Smooth | niform Operation 


ng machine 
vith the smooth 


A S all production engineers know 
tool slides and tables do not always of 
iniform movement that is necessar' 
high-quality work. In effect, this 
case of the stick-slip phenomenon proy 
Bowden many years ago. It arises fr n 
combination of friction condition design 
Stick-slip can, of course, be prevent ntrolling design 
variables such as the mass of the sliding the modulus 
of rigidity of the feed mechanism and ping forces, but 
to achieve the optimum for all operating litions through 
design control is a matter of great diff A much more 
practical and convenient solution, w! echanical con- 
ditior 8 encourage stick-slip motion ter the friction 
This can be effected by uh of a lubricant 
talic friction 18 
lubricant that 
ith speed instead 


production of 

a particular 
1 by Professor 
unfavourable 


factors 


conditions 
which has special properties to ensur 
less than kinetic friction; in other v 
ac’s in such a manner that friction increa 
of decreasing with speed, which is th 
Phis stick-slip problem in relation 
has been thoroughly studied at th: 
Research Centre of Shell Research Ltd. For the purpose 
of the investigations it was decided lapt a method 
developed by Merchant, using the apy is shown in the 
accompanying illustration, a modificat {f the well-known 
Bowden friction machine. Essential! ipparatus com- 
prises a hydraulic cylinder, a base bloch ower plate free 
to slide in relation to the base block, a an upper plate 
mounted on and free to slide in relatior the lower plate 
The surfaces of the lower and upper ites are prepared 
to simulate machine-tool sliding The lower 
plate is connected to the ram of th lraulic cylinder, 
while movement of the upper plat« ricted by a hori- 
zvontal restoring spring anchored to 
the base and by the vertical loading spr 
be seen in the illustration. The hydra 
a controlled slow-speed drive to the lower plate, while the 
pressures, It 
ons that will be 


isual case, 
hine-tool slides 
rnton (Cheshire) 


cal extension of 
that can clearly 
ylinder imparts 


loading spring gives the necessary int 
is therefore casy to simulate all th 
met in practice 

As the lower plate moves, the beha 
indicates the relationship between th 
friction induced by the lubricant us 
friction is greater than the kinetic frict: the upper plate 
moves with the lower plate, until the ! of the restoring- 
spring equals the static friction, when | ipper plate will 
slip relative to the lower. At thi the friction is 
kinetic and is less than the force exer the restoring- 
spring. As a result the restoring-spring ntracts and draws 
the upper plate back till it comes to 1 ome position of 
lower force and the whole process is t! This is, 
of course, an example of stick-slip mot 

When kinetic friction is greater tha itic friction, the 
upper plate will move forward wit! wer plate until 
the force of the restoring-spring equa 
The lower plate will continue to m 
upper plate slides on it, but does not 
plate is stopped, however, the lower 


f the upper plate 
ind the kinetic 
test. If static 


cated, 


friction force 
rward, while the 
I If the lower 

lips back until 
the spring tension is reduced to equal itic friction. 

With this apparatus, the displaceme: the upper plate 
and hence the frictional force) can | ired by the use 
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of a deflecting mirror and scale. Consequently, the static 
and kinetic friction of a lubricant can be determined for 
conditions of speed and loading typical of machine tool 
practice. The result can conveniently be expressed in 
terms of the ratio 

static friction 

kinetic friction 
which has to be less than unity if stick-slip is to be avoided. 


The apporatus used at the Shell Research Centre for testing stick-slip 

problems in relation to machine tool slides. With this equipment it is 

possible to determine the ratio between static and kinetic friction at 
different loads and different speeds 


As a result of the inves‘igations Shell Tonna oils have 
been developed. They contain non-drip, anti-wear and 
oiliness additives to give them the necessary friction 
characteristics for use on slideways and bedways of machine 
tools. Shell Tonna oil 27 can be used as a combined 
hydraulic medium and slideway lubricant; Shell Tonna oil 33 
is suitable for the tableways of small and medium machines; 
for the tableways of larger machines Shell Tonna oil 72 is 
recommended, The special frictional properties of these 
oils have proved useful in applications other than machine 
tools but where also smooth functioning is necessary for 
mechanisms operating intermittently or at low speeds. 





CURRENT PATENTS 


A REVIEW OF 


De-misting rear window 


With this construction the passenger 
compartment is ventilated and the rear 
window is maintained free of mist. The 
window is arranged so that the lower edge, 
either continuously or intermittently of its 
length, enters a trough connecting the 
inside of the compartment and the outside 
of the body. On the two sides and the 
upper run of the window the light is 
tightly sealed in the usual manner 

In one example the narrow slot between 
the window light A and the rib B on the 
body structure empties directly below the 
light and the direction of air flow is as 
indicated by the arrow. A_ modified 
arrangement has a different configuration 
of the exterior body shell at C and the out- 
going air has to take a sinuous path. The 
trough may be provided with one or more 
drains D to prevent the accumulation of 
water. Patent No. 739539. Ford Motor 
Co. Ltd. 


No, 739539 


Light alloy cylinder heads 


This invention relates to cast light alloy 


cylinder heads for two-stroke diesel 
engines. The oblate spheroidal combustion 
space is arranged in the head, concentric 
with the cylinder axis, in order to minimize 
the thermal stressing of the piston which 
can be of a simple, flat-topped design 
In engines of this type it is usual to 
constrict the throat of the combustion 
chamber communicating with the cylinder 
in order to promote a swirling motion of 
the air displaced from the cylinder 

A concomitant of such a design is the 
exposure of the relatively thin section lip 
of the combustion chamber orifice to 
heavy thermal stressing Despite the 
good condictivity of cast light alloy, cracks 
are likely to be initiated at the lip owing 
to its inability to expand freely. To 
obviate this a heat-resistant ring of a 
15 per cent nickel alloy, having a coefficient 
of expansion approximately similar to 
that of the head casting, has been fitted 
at that location. In solving one problem, 
however, another was introduced. Owing 
to the poor heat conductivity of the nickel 
alloy, the ring served as a heat reservoir 
and had an adverse effect on the air 
utilization and consequently on the thermal 
efficiency of the engine 
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No. 735834 


Accordingly, it is proposed to form the 
lip defining the combustion chamber 
orifice of a ring of wrought aluminimum 
alloy. The ring may be of aluminimum- 
copper or of a Y-alloy, having substantially 
the same thermal conductivity and the 
same coefficient of thermal expansion as 
the cylinder head material but a con 
siderably greater clongation at rupture 

A cast-in ring A, with a peripheral rib B 
for retention, may be used, but five other 
types are referred to in the specification 
Pressed-in, screwed-in, and a shouldered 
ring retained by a screwed ring are all 
secured by rolling over the head material 
There is a shrunk-in ring with an inter 
ference shoulder and finally a welded-in 
ring. Patent No. 735834. S.A. Adolphe 


Saurer (Switzerland) 


Projection welding 


In cases where a component of relatively 
thick section is to be welded to a thin 
section, such as a metal sheet, precautions 
must be taken to avoid melting the sheet 
before the thick section has reached fusion 
temperature. It is common practice to 
form on the thick component ribs or 
projections of a small section correlated 
with the gauge of the sheet in order to 
equalize the heat flow from the points of 
contact and ensure that both elements 
reach fusion temperature at substantially 
the same time 

Instead of forming a projection, the 
invention calls for a groove in the thick 
component. In this groove is placed a 
ring or strip of welding material that is of 
appropriate section and projects from the 
face of the component. The welding 
material need not be of the same metal, 
or the same alloy, as either of the elements, 
and may be selected to fuse with two 
elements that could not be welded directly 
to one another 
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SPECIFICAT 


IONS 


Ihe examples show a screwed union A 
grooved on the the flange and 
provided with a ring B of welding material 
in a circular section As an alternative a 
square section ring © may be used. Nut 
1D) are of a standard pattern and provided 
with a groove of standardized dimension 
to accommodate the ring of welding 
material rings are of appropriate 
section to suit the gauge of the sheet metal 
element, as at E and | Patent N 
739492. Rolls-Royce Ltd 


face of 


Chese 


Non-drip injection nozzle 


In so-called non-drip fuel injection 
nozzles the mushroom-headed valve open 
in the direction of the fuel flow and on the 
crown of the valve head is a pintle disposed 
with limited clearance in the delivery 
of the nozzle tip. Fuel is thus atomized in 


bore 


No. 736264 


two stages; first, when it is forced | 
the valve and its seat and, secondly, when 
it is discharged after being throttled in the 
annular clearance between the pintle and 
the up bore The object of the inv 
is to improve the diffusion of the 
imposing on the fuel in the annular 
clearance a swirling motion that persists a 
it is discharged in the combustion ch 
or pre-combustion chamber, of the engine 
Valve A is guided and under the 
constraint of a spring, not sh 
member B The nozzle tip © i 
on its inner face with an annular ts 
V-section to provide, in 
the face 
Pintle E 
up © to leave an annular 
having a radial width of 
0-033 mm Phree 
evenly pitched around and at an 
the axis, are drilled from the conical 
of the trough in the nozzle tip t 
annular throttle gap at a 
The magnitude of the 
can be modified Dy v ingle of 
duct which 
be deposited in the throttle gap are removed 
by movement of the 
by the fuel 
Daimler-Ben 


we 


ention 
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eated 


onjunctior 
of member B, a valve chambe 
enters the lelivery bore « 
throtth 
from 001 
mall-bore duct 


ing 
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tangent 
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iduc may 
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Petrol-injection engine 

N this four-stroke engine, characteriz 

by a cylinder head joint face in a pla 
inclined to the plane containing | 
cylinder axes, an overhead inlet valve 
mounted perpendicular to the joint fa 
and adjacent to that part of the cylinds 
wall which makes an obtuse angle with th 
face. The fuel injector, of either 
multi-jet or pintle nozzle type, is mount 
in the diametrically opposite part of 0 
cylinder wall and is directed toward 
valve head. A pintle type injector 
preferred as it produces an annular fu 
spray and during injection the valve hea 
may be located, at least mainly, within u 
fuel-free interior of the spray cone 

One example shows the injector 
mounted in a recess in the cylinder wa 
and directed almost horizontally acr 
the cylinder towards the head of valve B 
In what may be inferred to be the preferrs 
method, however, injector C is located 
a point approximately mid-length of th 
track of the upper edge of the piston. |! 
is claimed for this arrangement that 


path of the fuel spray is longer, the annular 


fuel spray is directed upstream of th 


turbulent air flowing past the valve head 
there is less likelihood of fuel bem 


ve 
©) 
yy 


No. 740327 

















deposited on the valve head or cylinc 
head face, the nozzle tip is protected fr 
the high initial combustion temperature 
and the cylinder wall need not be recess« 
Patent No. 740327. Daimler-Benz A.G 
Germany 


Valve adjustment in O.H.C. 
engines 

N overhead camshaft engines of the type 

in which the camshaft, mounted direct 


over the valves, actuates them throug! 
interposed levers, the valves are provide 
with screwed caps for the adjustment 
the necessary operating clearance I} 
free end of the valve stem is threaded and 
is fitted first with a screwed spring abut 
ment collar A. Above this collar is a ring 
B, slidable over the threaded valve sten 
but non-rotatably keyed by an interna 
projection C engaged in a slot in th 
valve stem. The assembly is complet 
by the screwed cap D enclosing the end 
of the valve stem 
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No. 739561 


Clearance is adjusted by screwing cap D 
while holding the valve against rotation by 
means of ring B. The cap is then locked 

its adjusted position by screwing the 
ibutment collar A to force the ring hard 
igainst the cap. On all three elemcnt;s- 
ap, ring and abutment collar—the res- 
pective peripheries are formed as hexagons 
facilitate the operation 

In a modified arrangement the threaded 
alve stem is formed with opposed flats E 
ver which a slotted ring F is engaged 
Patent No. 739561. Daimler-Benz A.G 


Crermany 


Directing cylinder-head coolant 
[' is suggested that familiar types of 
coolant directors, discharging sub 
tantially parallel to the lower wall of the 
ylinder head, are liable to leave a stagnant 
Im of water on the wall surface, thus 
reating hot spots and permitting the 
umulation of deposits The object of 
he invention, therefore, is to provide 
lirectors that will create a turbulent flow 
f coolant over the critical areas. Four 
re shown in the illustration directing 
lant around the seats of the inlet valve 
exhaust valve B and the screwed boss C, 
which receives the end of the pre 
mbustion chamber 
Che director D is thimble-shaped, the 
ill being slit at one point near the closure 
nd depressed inwardly to form a baffle E 
ind a resulting discharge port. With the 
lischarge port suitably orientated, the 
lirector is press-fitted in a bore in the head 
vall and is sealed by a grommet F retained 


in counterbores in the opposing faces of 
the head and the cylinder block. A 
tubular shield member G is provided to 
protect the grommet from the deteriorating 
effects of the coolant. The path taken by 
the coolant in its passage from the cylinder 
jacket to the head jacket is indicated by 
arrows. Patent No. 740117. Caterpillar 
Tractor Co. (U.S.A 


Internal shoe brakes 
THE internal shoes of drum brakes are 
generally cither articulated with the 
abutment or supported on the abutment 
and free to slide on it. In both cases the 
friction linings are positioned on the 
shoes so that they are disposed forward, 
in the direction of normal rotation of the 
drum, of the resultant of the reaction 
forces at the two points of support 
These arrangements are satisfactory while 
the linings are comparitively new and are 
little worn. Articulated shoes are favoured 
for consistency in application but cannot 
readily accommodate changes in the drum 
arising from thermal expansion or elastic 
deformation in operation. Slidably sup- 
ported shoes, while avoiding those difficul- 
ties, are liable to be less smooth in appli- 
cation and more prone to vibration and 


No. 739768 


squealing. Such brakes require accurate 
checking for compensation 

According to the invention, the advan- 
tages of both types are retained and the 
disadvantages avoided by using a slidably 
supported shoe and securing the lining 
within prescribed angular limits relative 
to the line of the resultant of the shoe-end 
reactions. Assuming the drum to be 
stationary, the bisector of the arc sub 
tending the active portion of the lining 
may be arranged to lie from 8 deg. for- 
ward to 15 deg rearward of the reaction 
resultant line. Preferably, the bisector 
should be displaced rearwardly. Under 
these conditions, it is claimed, gradual 
and continuous braking effect is obtained 
without vikzation or squealing 

The diagrams indicate the stipulated 
positional limits for the friction lining 
On shoe A the bisector B of the lining 1s 
not more than 8 deg forward of the 
resultant C of the reaction forces D and E, 
while on shoe F the bisector is not more 
than 15 deg rearward of the resultant 
Patent No. 739768. Alfa Romeo, S.p.A 
Italy 
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Photograph of miniature garden 

by courtesy of Anne Ashberry, 
celebrated miniaturist gardener of 
Chignal Smealey, near Chelmsford 


Perfection in 
miniature 


Who would not be charmed by the miniaturist’s garden; with tiny trees, minute roses and other 
lovely plants, all beautifully proportioned replicas of their larger counterparts, landscaped with 


lawns, hedges, pergolas, pools and bridges. And the engineer is not slow 


to appreciate the perfection of Hoffmann ball bearings in miniature — their beauti- 


fully finished tracks and balls and their high degree of accuracy. They are made 
to the well-known Hoffmann limits, and may, if desired, be supplied to finer limits, 
such as ABEC 3, 5 or 7. They may be used for such diverse purposes as instru- 


ment motors, electrocardiographs, pendulum pivots, meters, television cameras, etc. 


PRECISION 
MINIATURE BALL BEARINGS 


OUR TECHNICAL DEPARTMENT WILL BE 
PLEASED TO HELP—WITHOUT OBLIGATION 
SEND FOR OUR LEAFLET LT13 NOW 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD. ESSEX 
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For quick service at the right price get in touch with: 
GRIFFITHS, GILBART LLOYD & CO. LTD. 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM, 18. Tel: NORthern 6221. 





CAPSTAN AND AUTOMATIC WORK AND SHEET METAL PRESSINGS, IN ANY METAL, ANY FINISH, ANY QUANTITY 





DUAFLEX RINGS 
KEEP POLICE CAR READY 
FOR PEAK PERFORMANCE 


Here's a car that must always be in tip top condition 

Mile after mile of low speed running with frequent stops 
and starts, yet liable to be called upon at any moment to 
give every ounce of its speed and power. It has been fitted 
with Duaflex Rings to control oil consumption, maintain 
compression and check piston and cylinder wear, The 
Chief Constable of the Force operating the car writes 
* Since fitting these rings, oil consumption has been 
practically negligible, and I have no hesitation in stating 
that all that has been claimed from an engineering view 


point has been realised, plus the economy of lower fuel and 





How Duafiex Rings Work 


For be fit Wellworthy Pistons with 
Matched 


time a 


! Wellworthy Rings at the same 
vaflex Oil Control Rings 


Reduce oii consumption - Increase compression 


oil consumption.” 

Ask your garage for further details of Duaflex Rings 
and a quotation for fitting, or apply direct to Wellworthy 
Limited, Lymington, Hants 


WELLWORTHY 


DUAFLEX 


Defer rebores OIL CONTROL RINGS 











‘The Choice of the Expert’ 


Write for literature to: WELLWORTHY LIMITED LYMINGTON - HANTS 
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Felt washers and felt seals? Felt for anti-vibration 
bases, for buffing rollers, cushionings and filters? 
Those are some of the ways you can use Bury Felts. 
They can be die-cut, chiselled, punched, machined, 
and even ground. Bury Felts are felts made 
specially for industry; many types and textures to 
meet your needs exactly, 


Versatile stiff - 











Send your enquiries to: 
BURY FELT MANUFACTURING COMPANY LIMITED, P.O. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) 


London Office: 3 SNOW HILL, E.C.1 ~- Phone: CENtral 4448 


Automobile Engineer, August 1956 








One of the powers that bee—that’s me 


Mine is the | r that drives much of them also. Your customers will like 

the finest ; this country and to see my good name added to yours. 

the power bx 1! some of the finest They know a good fractional too! 

electrical a es as well G.E.L Fractionals give you the 

Install mx r factory and you'll advantage of famed G.E.C. reliability 

find me « the liveliest workers at no extra cost. They are available 
on the And if you sell in all standard ratings and with a 
powere hines put me in full range of mountings. 


Se 
ae 


tHE GENEMAL ELECTRIC CO. LTD., MACNET HOUSE, KINGSWAY, LONDON, W.C.2 





OSCILLOGRAPHS 








We make a wide range of single 
and multi-channel Cathode Ray 
and Pen Oscillograph Record- 
ing Equipments; specialised 
Frequency Modulated and 
Drift-corrected D.C. Pre 

Amplifiers; pick ups for record 

ing pressure, force, accelera 

tion and vibration etc. 


PE 261 
4- CHANNEL 
PEN OSCILLOGRAPH EQUIPMENT 


PLEASE WRITE FOR OUR CATALOGUES 


SOUTHERN INSTRUMENTS OSCILLOGRAPH DIVISION 


Proprietors : SOUTHERN INSTRUMENTS LTD. 
CAMBERLEY SURREY 


Telephone ; Camberley 2230 (3 lines), Telegrams: Minrak, Camberley, England. 
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EXTRA 
SALES: 


Win new customers and keep them by joining 
the Telaflo Sales and Service link-up, Let 
the quality of Telaflo products and the sus 
tained and imaginative advertising which 
presents them to the public enhance your 
reputation. Satisfied customers become 
regular visitors which means EXTRA Sales 


in all departments. 


You can sincerely endorse these Telaflo 
claims: smoother travel and improved road- 
holding through greater shock-absorbing capa- 
city, elimination of frothing, better cooling, 
rugged construction, unfailing reliability. 

Supplied with all types of end fittings to 
suit most makes of car. Write now for details 


and terms. 


, ; The Adjustable Ride Control Telaflo is fitted 
A recent Telaflo advertisement to , 


be featured throughout the 
motoring press available for other makes of car. 


to the 1956 Sapphire 346. Soon to be 





DIRECT ACTING DAMPERS 


Original Products of TELAFLO LTD 
in association with 


UNIVERSAL DAMPERS LIMITED, SHIRLEY, BIRMINGHAM Telephone: SOLihull 4615/8 
5444 
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In the words of Shakespeare: 


“What's to be done?” 


“Macheth,”" Act Ill. Scene Ul 





‘Be innocent of the knowledge” as Macbeth suggests and your assembly 
troubles remain unsolved, but investigate the many advantages of the 


Pop’ Riveting System and you will soon know what’s to be done. 





his highly efficient system enables riveting to be done in one operations 
by one operator, working from one side of the material only, and enable, 
rivets to be set in positions inaccessible by other methods, 


Our technicians will be pleased to advise on your particular riveting 


pre »blem, 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road ~° BIRMINGHAM 22 


Telephone | BiRchflelds $024 (7 lines) Telegrams : EYELETS, BIRMINGHAM 


RIVETING Consultenta & Teel Manufacturers : 
ONE OPERATOR AIRCRAFT MATERIALS LTD. Midiand Road, London, N.W.1 
OPERATION - 
“POP” ia @ regd. Trade Mark of Geo. Tucker Eyelet Co. Led. 


THE MODERN SYSTEM OF RIVETING 





Talk to SPA for 
Mouldings ... . 


Modern Plant. 
24 Hour Production. 
Capacity for high quality Injection Mouldings in Nylon, 
Polythene, Cellulose Acetate, Polystyrene and Diakon. 
@ Utilise our long experience. 
SPA PLASTICS (Division of Spa Brushes Ltd.) Chesham, Buckinghamshire. 
Telephone: Chesham 81200 (4 lines). 
———_—_—_—_—_——SO—s—X——__S Ts 
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More than half... 


the cars, vans, tractors and heavy vehicles 
made in Britain are made by firms who fit 


Glacier bearings as original equipment. 


GLACIER 


suppliers of bearings and bushes to the motor industry for over 30 years 


The largest manufacturers of plain bearings in Europe. 


THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX. 


Automobile Engineer, August 1956 K7 





—a hordbreadth 


Today, most progressive engineers think of Coopers Felt as 
an engineering material, yet many do not know that it can 
be machined to close limits. With the harder felts we can 
work to within a hairsbreadth of your specification. Yes, we 
mean that literally—to the breadth of a human hair. One 


of Cooper’s technical advisers will be happy to tell you more 


about this versatile material. 


COOPERS 


COOPER & CO. (B’HAM) LTD. 
BRYNMAWR - BRECONSHIRE 


Telephone; Brynmawr 312 


SCHARMANN j§ 


3 POINT SUPPORT GIVES 
GREATER PRECISION 
AND HEAVIER CUTS ON 
THIS NEW MILLING AND 
BORING MACHINE 


Unique in the design of boring machines is th 
4} point support of the Headstock which 
carried on two precision-ground cylindri 
columns with boring bar extension housing 
riding on rollers in a steel guide on the rear 
column, This construction prevents twisting « 


the headstock under pressure 


P.1.V. Units provide for infinitely variable rat 
of feed per rev, or feed per min, according to 


need for either milling or boring 


There are three models in the FB series having 3 


34” and 4” diameter boring spindles respective 


CHAR Rae 


CHURCHILL 


& CO. LTD. 


London 


COVENTRY RD., SOUTH YARDLEY Glasgow 


Newcastle - 


BIRMINGHAM 25, ENGLAND Manchester 








Walnut Tree Walk, Lambeth North, S.£.11 
- Earl Haig Rood, Hillington 
+ Team Valiey Trading Estate, Goteshead 
- - St. Simon Street, Salford, 3 
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KEEPING THE 


WHEELS MOVING 


Produced in a modern factory on up-to-date 
machines our pressings carry the degree of 
accuracy necessary for easy and 

correct assembly. 

Our long experience with the motor car industry 
since its inception enables us to ask for 

your enquiries confident that we 

can satisfy your 


requirements 


i Be eT PS Ca “yy, 


YY 
WMH 


LIGHT & HEAVY 
PRESSING OF ALL 
TYPES AND IN 
ALL METALS 


A.E. JENKS & CATTELL LTD. 


PHOENIX WORKS - WEDNESFIELD - WOLVERHAMPTON 
Phone: Wolverhampton 31271 (6 lines - Grams: ‘Washers’ Wolverhampton 
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Floating on air-thanks to permagic 


Magnetic Floaters... 


are indispensable wherever clean or greasy sheets of 
ferrous material have to be separated. Every press user 
should know of the tremendous saving in handling time 
which they effect. 

Ask for publication P.M, 120, Part 1, which gives full 
particulars and sizes available. 


Supplies through appointed 
“Eclipse”? Distributors 





Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTD., ENGLAND. 
PM 25 


a modern manufacturing science 


The necessary plant and long experience in heavy 

precision pressings are available in the John 
industrial Thompson organisation for the production of all 
PRE types of frames, components and fabrications for 

P trucks, buses and heavy transport of all kinds. 

¥ Preliminary discussion with experienced design 


s 


t engineers is freely offered. Write for illustrated 


brochure. 


JOHN THOMPSON MOTOR 
PRESSINGS LTD. BEACON 
WORKS, WOLVERHAMPTON 
Telephone : BILSTON 41121 


Telegrams : MOTOFRAME, 
WOLVERHAMPTON 
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This article 
will interest you! 


A recent issue of our journal “ Wiggin Nickel Alloys” 
contains an article on Aston Martin sports cars from 
1913 to the present day. 

In the exhaust systems of today’s Aston Martin sports- 
racing cars, the nickel alloys, Nimonic 75 and Inconel 
are employed, and the article explains why these heat- 
resisting materials were chosen. 


Other features in this issue include: 
‘Keeping the Policeman Mobile’ valve reclamation by use of 
B.A.C. Brightray Welding Wire 
‘Ship’s Emergency Electricity Supply’— dealing with the Allen 
750 kW gas-turbine set 
‘A Versatile Small Gas Turbine’— uses of Nimonic Alloys in the 
Blackburn-Houchin generating set 
‘Brightray ‘C’ in Fire Design’—the development of Ferranti 
domestic fires. 

*‘Nimonic’, ‘Inconel’ and ‘Brightray’ are Registered Trade Marks 
News of engineering developments appears regularly in “ Wiggin 
Nickel Alloys”’ which is sent, without charge, to all who are 
interested, May we send you a copy ? 


To Henry Wiggin & Company Limited, Publications Department 
Wiggin Street, Birmingham 16 


Please send me, without charge, a specimen copy of “ Wiggin 
Nickel Alloys’ No. 36 


_ HENRY WIGGIN AND COMPANY LIMITED 


Wiggin Street tirmingham 16 


Name 


Address 


Sphere of interest 


} 
| menee oz 


1GA Wal 
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REN OLD we om 


STANDARD EQUIPMENT FOR BRITISH MOTOR CARS 


NOLD CHAINS 


VA i a ee 


“s' VALVE GUIDES ett? TAPPETS 


a 
Ve, 
Y, 


—- 


G:CLANCEY LU BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH - 69411-2-3 
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' Cleaning Experience = 
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if 
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Fat Aw * a 
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7 


4 yr 
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“‘Witrasonic Pr Produc tion 


Lengthy experience is your guarantee of reliability with 
Technochemie Ultrasonic processes. By these methods a 
new standard of absolute cleanliness is established, 
essential for intricate mechanisms, watch parts and 
precision components. The special Technochemie 
Sound Head pulsating at ultrasonic frequency 
effects soil removal even in intricate cavities. 
Essential for the removal of impacted buffing 

and polishing compounds from blind holes 

is the Vacuum Ultrasonic process, developed 

and patented by Technochemie. May we 

discuss these advanced cleaning processes 


in your own particular industry ? For Absolute 


EFCO ULTRASONIC AND VACUUM Metal Cleaning 
ULTRASONIC PROCESSES ees 


Limits 


ELECTRO -CHEMICAL ENGINEERING CO. LTD. 


FORSYTH ROAD - SHEERWATER TRADING ESTATE - WOKING SURREY Telephone: WOKING 4400 


Associated with Efco Lid . Elects i. fle We 
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” Swift Peeder The main 


Hydraulic §=power business of 
press feeding de the company is 
The Birmingham Tool & Gauge Co., 


vies lor a wide var- i the manufacture 
equipped for the large scale production 


ety of materials : of milling cutters 





2 of an infinite variety of standard and 
itch adjustable and reamers, and 
special tools, is in itself an organisation 


from wero t 4 ‘ 
ii types - 
d aati of spec of many parts. Yet the whole is united 


Open-sided grip 
ial tools in high by the spirit of constant and energetic 


pers do not restrict 
sate sl , speed steel. endeavour to achieve mechanical perfec- 
width of material, 

tion; insistence on the highest possible 


standard of quality and a rejection of 


= 
finality in achievement. in all departments 
the latest trends in every aspect of pro- 
duction are under constant review. Every- 
thing ~ from the smallest operation — is 
designed to secure the hig est output in 


the highest quality 








Precision Arbor 


Press slarly 


’ 

lighe : i? A section of 
; the factory is 
embly m } devoted to 
factured F sy ; the manufac- 
. — ture of Jigs 
t and Fixcures 
of the smali- 
er types to 
customers’ 
drawings 
and require- 

ments 


with 


250 








I 
BIRMINGHAM TOOL & GAUGE CO. LTD * BIRMINGHAM 19 


LONDON OFFICE: 26 HOLBORN VIADUCT, LONDON, E.C.1 ; Tel. FLEET STREET 6454 


y 


. troubles 
here 


This immense battery 

of precision machinery ensures a 
complete lack of teething 
troubles and gives to the rear axle 
that dependability and sturdiness 
that is so essential for 

present day needs, 


THE MOSS GEAR CO. LTD - CROWN WORKS - TYBURN - BIRMINGHAM 24 


Phene: ERDingtoen 1661-6 
Graeme: ‘Meosgeer, Birmingham’ 
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NICAL UNIT HEADS 


Sentinel-Renault electro-mechanical unit heads and special machines offer the production 
engineer an effective and economical solution to many production problems. Wherever 
there is repetition work to be done—involving one or more of the operations given above 
Sentinel-Renault equipment can be successfully applied. 

Sentinel-Renault unit heads and special machines are now available on attractively short 


delivery terms. Have you had a copy of our booklet describing their range and application? 


ry) LTD. SHREWSBURY 


S: SENTNOLL SHREWSBURY 


DUP COMPANY 
ccianiiniiiambenaed 


3523) 36ty 
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THE CHOICE OF ROLLS ROYCE FOR 20 YEARS 


a _ 











WHEN ONLY THE BEST 
IS ACCEPTABLE 


DELORO STELLITE LIMITED + HIGHLANDS ROAD ~ SHIRLEY - SOLINULL « WARWICKSHIRE » ENGLAND 
OV, OF DELORG SMELTING & REFINING CO. LTD > BELLEVILLE * ONTARIO * CANADA 





| 


» Cartridge Fuse Links 


to B.S.S. 88-1952 


A.S.T.A. certified for Category of Duty A.C5 
(46,000 amperes prospective current at 550 


volts.) 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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Automatic and semi-automatic 


TUBE BENDING MACHINES 





The complete range of Hilgers Semi-Automatic and “A 
Automatic Tube Bending Machines is suitable for BRIEF SPECIFICATIONS 
both right and left hand bending, and working speed Type HE.38 Semi-Automatic Cold Tube Bending 
4 4 ~4 4 - . ° : : « 4 7 ( A cr i ec é na ‘ af 4 ¢ 
is infinitely variable. When the machine is adjusted Machine with Combined Mechanic Hydraulic Driv 
, Largest tube diameter approx. 1}"0.d. x 14 8.w.g. thick 

to lowest working speed the return movement always Number of bends per hour up to 250 
switches automatically to the highest return speed. Types HYB.s0 & HYB.7o Hydraulic Automatic Cold 
Moving parts are completely enclosed and lubricated Tube Bending Machine: 
automatically by a central system, thereby cutting HYB.50 HY6.70 
maintenance to the minimum. Many of these Largest tube approx. 2° o.d ipprox, 2]” od 

| hide we : . h diameter x § 64” thick x §/64" thick 
excel ent mac ines can seen in operation in the iditiiacer dit ainda 
United Kingdom. per hour up to 600 up to 450 


Type HDY.174 Semi-Automatic Cold Tube Bending 
Machine with Hydraulic Operation 


Largest tube diameter 
114 mm. o.d, x § mm. wall thickness 


Number of bends per hour up to 400 











elson) «” 


The Selson Machine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON OR, BSReR, | N W.10 AO0 
te La 
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PRESSINGS 
TURNED PARTS 
ASSEMBLIES 


in ferrous or non-ferrous metals, 
electro or enamel finishes for the 
Automobile Industry and the General 
Engineering Trades. 


Component parts or complete as- 
semblies designed and produced 
to the customer's requirements 


Our technical staff will be pleased 
to advise. 


W.H.BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 11 
Telephone: ACOcks Green 1107 
Telegrams: ‘Brisk, Birmingham’’ 











Holdens 


Ut cool aa... 


-»» MARSTON RADIATOR 


And that means just cool enough to get 
the finest performance from your engine. 
For Marston radiators strike the perfect 

balance between maximum cooling 
and optimum running temperatures. 
That’s why they are fitted as 
standard on Britain’s finest cars. 
What better recommendation 

for the quality and reliability 

of these famous products ? 





MARSTON EXCELSIOR LIMITED 
WOLVERHAMPTON & LEEDS 


(A subsidiary company of Imperial Chemical Industries Ltd. 
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INDUSTRIAL 
WIRE & FIBRE BRUSHES 


+ 
SOLID WHEEL - SECTION WHEEL 


SPLAYED CUP ‘ PENCIL 
TWISTED KNOT * TUBE TYPES 


POLISHERS ROTARY 
SCRATCH BRUSHES 


ROTARY 
FIBRE BRUSHES 


B-0-MORRIS LTD- COVENTRY: ENGLAND 


8 O MORRIS LIMITED MORRISFLEX WORKS BRITON ROAD COVENTRY 
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at all stages of manufac- 
ture ensures a trouble 
free product... . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


YARWOOD INGRAM. C°L? 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston3607, 











LIQUID POLYMERS 


for cold casting compounds 


Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 

is poured and cured cold and does not undergo dimensional 

change during handling. It cures to a Resilient Rubber. 
* Registered Trade Name. 


USED: For casting scale and caskets in place on various types of machinery; potting 
electrical and electron omponents; in the manufacture of printing rollers and large 
detailed relief maps. 


Write Dept. GG/3 for full technical details. 


J. M. STEEL & CO. LTD., 


KERN HOUSE, 36-38, KINGSWAY, LONDON, W.C.2. 
MANCHESTER Telephone: HOL 2532. BIRMINGHAM 
51 South King Street, Manchester, 2 45 Newhall Street, Birmingham, 3 











Automobile Engineer, August 1956 








Automobile Engineer, August 1956 





Tilghman's 


MULTIPLE DRILL HEADS 





Hey Multiple Spindle Drill Heads convert Standard 
Drilling and Boring Machines to High Production 
Machines permitting drilling of all holes in acomponent 
simultaneously, with production rates equal to those 
obtainable on expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head 

Heads are available with any number of spindles, 
covering a wide range of sizes 


MAXIMUM PRODUCTION ON DRILLING, 
REAMING, TAPPING AND SPOT FACING OPERATIONS 


Wealso manufacture Rotary 
Cam and Profile Milling 


ENGINEERING CO. LTD. Renee 


Tooth Rounding Machines, 
Tapping Machines, End Fac- 

COVENTRY PHONE . COVENTRY 6864) ing and Centring Machines, 
Special Machine Tools for 
High Production. 








nae 


poe COMPRESSOR REQUREMEUS 








HMAN'S build compressors with capacities 
6,000 c.f.m. and 1,000 Ibs. sq. in. pressure. 
sm pumps up to 8,000 c.f.m. displacement. 


ympressors in a full range of sizes, which deliver 
oll free air 


AGENTS 


R. J. Richardson & Sons Ltd., Commercial Street, 
BIRMINGHAM, 1 


NO: Balbardie Limited, 227 Bath Street, GLASGOW C.2 
110 Hanover Street, EDINBURGH, 2 


W. E. Stewert, 16, Sussex Place, BELFAST 








Consult us on all your compressed air problen 


TILGHMAN’S LTD. Broadheath 


A member of the Stoveley Group of Companies 
102 


Altrincham « Cheshire LONDON OFFICE: 1, Chester Street, $.W.1 W.107 
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Ride a lock horse 


That Wilmot Breeden provide motorists with keys is well known, We can’t leave it at that 


What about locks? 

Now, locks are important, Not more important than the cars they belong to 

(as our picture might suggest), but components carrying so much individual responsibility 
that a good car with inefficient locks is a contradiction in term 

Locking mechanisms are a speciality of Wilmot Breeden; locks rotor-latching 

cam latching and bolt-latching . . . locks double-locking, self-cancellin hild-proof 
locks for counterpoised boot lids . . . glove compartment locks 

petrol cap locks . . . ignition locks 

Add this particular skill and study to the production of bumpers by the 

hundred thousand, radiator grilles, steering wheels, handles, window re, 


and you arrive at a large, interesting fact 


virtually every British car on the roads today owes some part t 


WILMOT BREEDEN ARE AT BIRMINGHAM 
ALSO AT LONDON, MANCHESTER, BRIDGWATER, GLASGOW, MELBOURNI 
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NOW SATISFY YOUR 
DEMAND FOR 
PERFECTION 


Use the right masking tape for every task. 
Permacel masking tape is used by most leading 
manufacturers. Here are exampl two 
tapes —and their uses. 


Rover Car Co. Lad. 
The Use: Protecting 


machinery during 
manutacture 

The Tape: Permacel 
Self-Adhesive No. 40 
Unbleached Cloth 
Masking Tape, mack 
of unbleached cotton 
cloth, will stick in 
stantly and firmly to 
any surtace, yet 
comes away cleanly 
and easily. It is 
unaflected by many 
of the chemicals nor 
mally used in paints 
and dopes 


Avery-Hardoll Led. 
The Us« tection 


durit ing ot 
Petr p 

The Tape rmacel 

Self-A Crepe 

Parx | lap 

pared 

rairit 

tiex 

rors 


and 


A GUIDE TO PERFECTION 
brochure helps guide you through 1) 
packaging tapes and subsidiary equipmer 
examples classified, Send for your I RI 


PERMACEL 


TRADE MARK 


INDUSTRIAL MASKING TAPES 


INDUSTRIAL DIVISIONAL Dept. At 


Gobowon <fohmon (GT. BRITAIN) LTD IGH, BUCKS. 














7~GReesee eee at & ee 


Alley Castiness 


By well considered designing and 
careful choice of modern materials, 
Tangyes, Ltd. of Birmingham have 
produced the “ Hydralite’’ range of 
light-weight jacks. Produced mainly 
from aluminium alloys, with a 
no sacrifice of the safety margin, 
they will lift 15 to 50 tons and 

yet themselves are lifted by 

one hand, This 25 ton 

Jack weighs only 

53 lbs. 


Body castings 

as indicated, 

are supplied by the 
Friar Park Foundry 
and this photograph 
of the 25 ton 

“ Hydralite” is 
reproduced by kind 


& permission of 


Tangyes, Limited. 


by 

WZ illiar® 
Millis 
Zirmited 


FPRIAR PARK FOUNDRY, 
FRIAR PARK ROAD, WEDNESBURY, STAFFS, 
APi8 
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The propeller shaft carries the power to its 

final phase from which fast free-flowing move- 

ment results and in this respect Hardy Spicer 
propeller shafts and universal joints have proved 
their efficiency over and over again. Today, precision 
built Hardy Spicer equipment is standard on most 
British Cars. Replacement parts are available 
throughout the world. 


HARD 
SPICER 


UNIVERSAL JOINTS & PROPELLER SHAFTS 
= 


HARDY SPICER LIMITED - (A Birfield Company) - BIRCH ROAD . WITTON . BIRMINGHAM 6 
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Famous Quotations 


Me thet wrestles 
with us strengthens our 

Or on wide w 
wings en 
beor 

The flying ob 





through the field of 
aur” 


Edmund GURKE (1729-1797) Erasmus DAR 





Fg 
Ue ~~ “Englend hes 
Ld 


saved herself by her 


exertions, ond will 
| trust, stove 
by her example 
student Ww 


Lost Speech 


‘ 
Guildhall. Oct. 1805 vir, was the g 


» PITT (1759-1806) 








EMERSON 
1882) 


Waido 
¢1ao} 


REQGU/RE THE BEST 


ALUMINIUM € 
NON - FERROUS 
CASTINGS 
CET 


SANDWELL 


QTE 


{ the finest 
Die Castings 
Light Alloys 
¢ most modern 


Specialists in the product 
quality Sand Castings, 
and Pressure Die Casting 
and Non-Ferrous Meta 
methods, 


THE SANDWELL CASTING CO. 


BANK STREET FOUNDRY, WEST BROMWICH 
Tel: STOnecress 2231 (4 lines) Grams: REPCAST WEST BROMWICH 





Test your knowledge with this 


TWO MINUTE 
SOLDER 
QUIZ 


How much do you know about Soldering? We invite 
you to get out a pencil and try your luck with our quiz ! 
This picture is an “action-shot” taken recently in a famous 


manufacturer’s Sheet Metal Shop. 


A Water Heater ” 
A Gas Meter? 

(c) A Slot Machine? 
(a) Tinning ? 

(b) Dipping” 

(c) Sweat Soldering ? 
(a) FRY’S Abbey? 
(b) FRY’S T.M.5? 

(c) FRY’S Special 
Dipping Alloy ? 


1. The Unit shown is part of :-~ (a) 


(b) 


2. The Operator is :-— 


3. The Solder used is :— 


“QO1Ape jensed 
“WI JI9Y) 94j JdYO 
01 posrajd aq jpim Au 
‘yuswjedsg YyoRrosoy 
Jno zinb you Aym wajq 
-O1Jd 9=Buapjos sepno 
-yed B sAPY NOK JT 


Aoyy Buiddiq 
jeiseds §, AMA (9) ’€ 


Buiddigy (q) ° 


Apog 
JWI 49DVB AK (PB) ” 


SYIMSNV iSNOILSINO ANY 


Presented for your interest by 


| FRYS | Metal 4 Foundries Limited 


Tandem Works, Merton Abbey, London, S.W.19 Tel: MITcham 4023 


MANCHESTER GLASGOW BRISTOL DUBLIN 
M.R.P. 29 


und at 
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® 


No. 760. 3 doz. Assor- 
ted Light Compres- 
sion Poy 4 I* to 4” 
long, 22 to 18S.W.G., 
t’to diam. 6/6each. 





No. 98A. 3 doz. As- 
sorted 1° to 4” long, 
i" to ?’ diam., 19G 
to 15G. 5/6 each. 








No. 757. Extra Light 
Compression, | gross 
assorted, j” to ji’, 
“to 2” long, 27 to 20 
W.G. 15/- each. 





No, 388. 4 gross As- 
sorted Small Expan- 
sion Springs. }" to 
14", 18G to 21G. 

9/6 each, 








No. 758. Fine Expan- 
sion Springs. | gross 
Assorted }” to Ds 
to 2” long, 27 to 20 
8.W.G. 15/- each. 





No, 466. 4 gross As- 
sorted Small Expan- 
sion Springs t to ls 
long, 3/32” to 3/16° 
diam., 21G to 24G 

6/6 each. 








No. 1013. 1! gross 
Smal! Coil Com- 
pression Springs, {” 
to 14” long, 3/32” to 
ve” diam., 24G to 

j 6/- each. 





No. 753. 3 doz. As- 
sorted Light Expan- 
sion }° to } diam., 
2” to 6" long, 22 to 18 
S.W.G. 10/6 each, 





HERBERT TERRY 


No, 1024. 

20 Compres- 
sion Sprin 
12” long. 1G 
to }” diam. 24G 
to 18G, suitable 





for cutting into shorter lengths; and 30 
Expansions 14” to 12” long, 5/32” to § 


diam., 22G to 16G. 


& SONS LTD. 


24/- each 
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How are 
you off 
for Springs? 


TERRY'S BOxes OF ASSORTED 
SPRINGS are just the job for your 
experimental department —a 
wonderful assortment of Com- 
pression and Expansion Springs 
... all sorts of lengths, gauges, 
diameters. The nine boxes we 
show are just a few from our 
range. Why not let us send you 
a full list—free? 


TERRY'S 


ASSORTED 
SPRINGS 


These Boxes of Springs can also be obtained at} 
LONDON 27 Holborn Viaduct 
MANCHESTER 279 Deansgate 
BIRMINGHAM 210 Corporation Street 


The prices quoted are subject to the usual 


trade discount. 


SPRING MAKERS FOR 100 YEARS 
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Twelve years before 
Cable Contact 











The first South American cable wa 
between Pernambuco and Lisbon in 1874 
twelve years after the Bank of London & South 
America had opened its doors in Brazil 
Since then, commerce with Latin America has 
increased enormously, and with it ve grown the 
influence and interests of the Bank. Tod the 
Bank holds a unique position as the on/y British bank 
in Latin America, It has Branches in most of the 
important trading centres of that va ontinent, 
Up-to-date reports on local markets, trading 
regulations and general economic conditio 
are received regularly from Branch« verseas 
and are summarised in the Bank's fortnight/y Review, 
which is distributed to custome vd 
made available to those who have business in 


Latin America, Portugal or Spain, 


BANK OF LONDON 
& SOUTH AMERICA LIMITED 


HEAD OFTICT AND LONDON OFPICY 

6,7 & 8 TOKENHOUSE YARD, LONDOD 

MANCHESTER 36 CHARLOTTE STREET PRADFORI sTRErT 
CONTINENTAL REPRESENTATIVE'’S OFFICE) TALACKER 


™) 


‘nea | 


PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
JIGS, ETC. 


STATION RD (EAST), HORLEY, SURREY 
A.|.D., M.0.$S. AND ADMIRALTY APPROVED 





quality Dunelt 


in speclal J AtLoy ano 
SPECIAL CARBON 


purpose STEELS 





Black rolled, bri drawn or smooth 

ground, in bectemane or unheated 

tee] sessing sect 
re 

3 C steels, 

steels, 

DUNFORD & ELLIOTT (SHBEPIELD) LTD. 

Attercliffe Wharf , Sheffield 9. 
lelaphone. fey | Toleereg “Blooms, Sheffield, 9”. 
‘ , : gton Chambers, 118, New St., 2 
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... Dut nothing rattles the NyLoc 


In the BMC Series ‘C’ 6 cylinder engine — basic power-unit of the Austin A 90 
Westminster, the Wolseley 6/90 and the Morris ‘Isis’ — Nyloc nuts are fitted to the 
connecting rod big-end bolts and the main bearing caps. Once fitted, they don’t budge a 
thou — despite piston speeds of around 2,630 feet per minute and explosion stresses 
of 5 tons per square inch! And by using Nylocs instead of the 
time-wasting split-pin method Morris Motors 
Ltd., (Engines Branch) have 
speeded up production and 
made sure of a correct assem- 
bly every time. 
Our Nyloc, Fibre and Pin- 
nacle Nuts could probably help 
you too. Drop us a note and 
we'll discuss which is best for 
your particular job. 


SIMMONDS AEROCESSORIES 
LIMITED 


TREFOREST - PONTYPRIDD - GLAMORGAN 
Branches: 7-8-9 8t. James's Street, London, 8.W.1, 
Lancaster House, Newhall 8t. Birmingham. 


2, St. John Street, Manchester, 3 

73, Robertson Street, Glasgow, C.2. 

Also Stockholm, Copenhagen, Ballarat, Sydney, 

Ties ieiniiinies sinhamadiie, Niniiaiait Ste Paks A MEMBER OF THE FIRTH CLEVELAND GROUP ie 
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For the quick measurement of fuel 


) 


consumption to an accuracy of +1% 


The MGA Petrometa 
provides a precise measure- 
ment of fuel consumption 
at all speeds and in all 


conditions 


It is an instrument 
developed on sound 
electrical and hydraulic 
principles and suitable for 
precise experimental 

work as well as normal 





routine testing 





Each instrument is 
individually cali 
brated, and a chart 
issued certifying the 
degree of accuracy 
The reputation at various flow 

rates, as shown 
opposite 


CUNTE Pie 


. 
t: 
SHEERECELEEEE 








for reliability 





over a long 
period is the 
best measure of 
the true quality 
of GAR RING TONS ' ’ } Please write for literature to the patentees and sole manufacturers 


Hand Tools. It por M.G.A. INDUSTRIES LTD. Forest Rd., Loughton, Essex. 
Motor A f 


Stock 





is also the 





reason why they 
Write for 
are confidently 
chosen by 
engineers and 
handymen 


everywhere, 


> OF 


ORKALOY 
CEMENTED CARBIDE 
TOOLSE TIPS 
(ala gue on Request 
é NOR 2226 (2 139) 


é 


MEMTOOLS 











GARRINGTONS LIMITED === | 3 
Oa GREAT HAMPTON STREET, BIRMINGHAM 18 
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Where’s all this 


assembly Space ? 


Right here in Wellington! Fifty acres of it together with the specialist 
staff and equipment ready to deal with anything in the way of 
assembly from washing machines to agricultural implements 

and the heaviest road vehicles. Whether in size or 

quantity, Sankey are set up to put two and two together on 

a very large scale indeed. If yowr production plans need room for 
improvement, one of Sankey’s fifty 

acres may well provide exactly 


what is needed. 
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If it’s a big job call in 
Sankey oF weiiincron 


JOSEPH SANKEY & SONS LIMITED, HADLEY CASTLE WORKS, WELLINGTO) HROPSHIKI 
rFELEPHONE: 5 WELLINGTON, SHROPSHIRI TELEGRAMS: SANKEY MELLINGTO HROPSHIKI 
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eddington 


° op ‘ 4, Ss 
Clive seal!™ yr > 
mo® ad 
against 


"Tomoron Shaft Seals are ideal for shafts 
running at speed. For example a 3}” dia. shaft running 
at 2,000 x.p.m. in temperatures up to 300°F is quite 
normal. As peripheral speed of the rubbing surfaces is the 
deciding factor, they can be fitted to larger shafts running 
at'jlower| speeds or to smaller ones at high speeds. They 

will retain most liquids or 
vapours at pressures from 
30-in. vacuum to 250 lbs. 
per sq. in., and are un- 
affected by continuous or 
intermittent running, or 
reversing. 


The British Thermostat 
Company are the largest manu- 
facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 
experience in the design and 
application of metallic bellows 
and packless shaft seals. Write 
for Leaflet NS.5. 


THE BRITISH THERMOSTAT CO. LTD. 
SUNBURY-ON-THAMES, MIDDLESEX 
Telephone : Sunbury-on-Thames 456 


Telegrams & Cables: THERMOSTAT, SUNBURY-ON-THAMES, TELEX 
Telex: 2-2742 TEDDCONTSNBRY 


Would you 

let your 

five -year- 
old daughter 
work a 


press ? 


Probably the thought sends a 
cold shiver down your spine. 
Yet fatigue and familiarity can 
make an operator as careless 
as a child, The Udal ‘Fastrip’ 
guard, synchronised for split- 
second timing, ensures absolute 
safety and does not retard 


% you use presses ask your- 


self these questions 


™ Is the guarding completely 
foolproof ? 


%& Does it fully comply with 7 


official requirements 
m Will it retard operating 
speed’? 


if the answer is not yes-yes- 
no, better get in touch with 








Udal right away 


production. Send for details 
j. P. UDAL LTD. 


dtl Geos 


™ Court Rd., Birmingham, 12. 
PRESS COAROS Telephone: CALthorpe 3114, 





Time-saving methods for 
repetitive and 
complicated calculations 


ea 


ABACS or Nomograms 
i _ — from the French by H. D. Phippen 


Not only demonstrates the many and varied applications of the 
Abac or Nomogram, but shows how even those without highly 
specialised mathematical knowledge may construct their own 
charts. It deals with both Cartesian abacs and alignment charts 
and contains a large number of practical examples in mechanics, 
physics and electrical engineering. This edition has been specially 
adapted for English readers, 

8}” » 5)” 235 pp. 152 Illustrations. 35s. net. By Post 35s. 10d. 


A new book for engineers, designers, physicists 
and mathematicians . . . . NOW READY 


from all booksellers 
iliffe & Sons Ltd., Dorset House, Stamford Street, London, $.E.1 
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DONCASTERS for DROP FORGINGS 


in large or small quantities 








DONCASTERS <> 
g 177s DP) DP 




















DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS - DROP FORGINGS - HARDENED STEEL ROLLS ~- HEAT TREATMENT 
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yemneic MUD FLAPS 


© é :, BEADED ON THREE SIDES. 

@| | REINFORCED WITH 2 PLIES 

4 4 ied OF CANVAS THROUGHOUT, 

RE PRE | ‘ GIVING GREATER STRENGTH 
Vee AND LONGER LIFE. 





The motor engineer | 
wakes up to it... HERMETIC RUBBER CO. LTO. 


HERMETIC WORKS - RYLAND ST + BIRMINGHAM 
PHONE EDGBASTON 0965/4 Sstablished 1095 GRAMS HERMETIC + 
All day long he sees Habershon steel! strip 


helping to make some of the world’s finest cars— 
as bumpers, wheel hubs, engine parts and dozens 
of vital components. At home, his alarm clock is 
made from it, so is his razor set, his wife's sewing 
machine and his son's mechanical toys 
The rapidly growing demand for more and 
more Habershon steel strip has meant the adoption CALIBRATED j ETS 
of new manufacturing processes and the installation 
of the most modern plant to raise output. But 
the precision standards and fine finish for which 


Habershon products are famous have not been Amal Limited make jet-calibrating machines for checking 
y sits ; carburetter petrol jets to conform to British Standard 


sacrificed. Now, as for more than a century, you No, 720 of 1948. Amal Limited are equipped to manu- 
. , facture and calibrate jets from .005” to .5” dia. —all of 
i i » xd st an 4 ; 

can rely on us for hot and cold rolle rip and which discharge a specified flow to within close limits 


sheet to all specifications, and in any quantity! under specified conditions. ‘Amal’ calibrated jets find 
| many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 


You can’t get away from it | butane, propane, methane, ete 


Habershon 


STEEL STRIP 
means quality in quantity 





J. J. Habershon & Sons Lid., Rotherham, Tel. 2081 (6 lines) >» ‘other Lh ysliles 
a | (ap) AMAL LTD., WITTON, BIRMINGHAM, 6 


Alii? 











ane | —- 
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4aAII shapes... 
all sizes 


FORCED AIR 
CIRCULATION 
FURNACES 


WILD-BARFIELD ELECTRIC 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD 
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HEF 


Wild-Barfield make equipment for all 
heat-treatment purposes. Whether you 
need a standard ‘C’ type forced air 
circulation furnace or one made for a 
special application, you can 
be sure of getting maximum 
efficiency and that complete 
dependability for which 
Wild-Barfield furnaces are 


famous. 


N 
ELECTRIC \ 


BARreLD 


We LETT is) 


for all heat-treatment purposes 


FURNACE LIMITED 


i eiepnone 3 lines) 


we 





7 HELI-COIL 


SCREW THREAD INSERTS 


* Regd. Trede Mark 


No fractional gains either; substantially faster and surer 
assembly is a certainty and here's why-— 

Fit Heli-Coil! and reduce number of fastenings required. Use 
set bolts (which can now be shorter) instead of double 
threaded studs and eliminate “worrying'’ cover plates etc., 
into position. Fit Heli-Coil! and reduce torque loading for 
same duty. Reduce the wall boss size—no counterbore 
needed. Use lighter materials and improve thread strength. 
Fit Heli-Coil | and have all the advantages of a polished, 
rolled, internal thread. 


Please write for full information 


ARMSTRONG PATENTS CO. LTD. 
BEVERLEY + YORKSHIRE 

















FOR REALLY RUGGED WORK 
YOU NEED 


SINTERED 
METAL 
FRICTION 
MATERIALS 


. second to none tor 

Operat Ye 
Frictiona 

* Lor , 


SMALL & PARKES LTD 


HENOWAM VA f vad RK MAN 





THE BUSH PEOPLE 
for NITRIDED 


JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 


These jig bushes and liners are manufactured in accordance with 

6.5.5, 1098: 1953 che recommended sizes for the jig place holes 

oat i. accordance with British Scandard for 6 limits (8.5.5. 
64:1941). 




















Established 30 years 


LAWRENCE Bros. MILLWARD LTD} 


Weer ew 


ROTHERHAM es 
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PARK GATE 


QUALITY STEELS FOR 
AUTOMOBILE ENGINEERING 
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special freecutting 
casehardening 
quality bars 


THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


TELEPHONE: ROT! 





Nelson stands on his column Y? 
; | pLasTics FOR INDUSI™ 
h, 

















t 


HAVE the ex perience 
AND the equipment 


Compression and Injection Mouldings 
Sawn and Machined Parts 
PERSPEX and P.V.C. Mouldings 
Laminated Tubes, Angles and Channels 


Intal 


stands on 
RESINOID & MICA PRODUCTS LTD 


MARY ST - BIRMINGHAM 12 - Tel Calthorpe 1303 


Z M4 S OWNn LONDON 28 Queen Anne's Gate S.W.1 Tel WHitehall 8892 
One of the group of companies ossocioted with the 
Southern Areas Electric Corporation Limited 


f00d name ff 


coda MITRE 
Drop Forging 


We invite you to send 
for our sales folder 
which explains why 
MITRE precision Drop 


THE INTERNATIONAL TWIST DRILL CO. LTD. Forgings help to step up quality and 
INTAL WORKS * WATERY ST. ° SHEFFIELD *3 production and reduce costs, 
Telephone : 23072-3 Telegrams: Fluted, Sheffield 


OBTAINABLE FROM YOUR STOCKIST 


London Stocks: 16, ALDERSGATE ST., E.C.1.) A j. VAUGHAN & CO (MITRE WORKS) LTD 


Phone; MON, 3505 


Glasgow Stocks: 50, WELLINGTON ST., C.2.| WOLVERHAMPTON ROAD WILLENHALL, Stalls. Phone 486/7 


Phone: CiTy 6994 
A LT ASS a TT 
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THE GREEN, TWICKENHAM, MIDDLESEX. 


EVERY SEEGER CIRCLIP IS TESTED 
... that’s why they’re ALL 360° safe! 


Lm 


TEST 1 


They are expanded (or 
compressed according to 
its design) to a greatér 
than they would 
normally experience. 


degree 


Y 


q 
/ 


4 


They are thoroughly 
their 
return to normal. 


re-checked on 


No random testing of Seeger Circlips ! Every single 
one is rigorously tested in three separate stages and 
no Seeger Circlip which fails any of the three tests 
ever reaches the customer. 

By scientific design and accurate manufacture 
Seeger Circlips are all always perfectly circular 
when in position. 


AUTOMOTIVE ENGINEERING 


Yy 
Y 


\ 


They are checked 


for flatness. 


TEST 3 


lp 


Write for our technica! brochure on Seeger Circlips 
which explains how complicated methods of loca- 
ting and retaining components in sleeves housings 
and on shafts can be dispensed with and the simple, 
sure, safe method of Seeger Circlips fixing be 
adopted. 

BEST FIT SEEGER—-THE ORIGINAL CIRCLIP 


LIMITED 


(One of the Sheepbridge Engineering Group) 
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"PHONE : POPESGROVE 2206-9. 


"GRAMS : MOTIF, TWICKENHAM, 


OA/3318 





WHY THE 
TWISTED TEETH? 





Because every tooth ona 
‘ Shakeproof’ washer acts as a strut, 
preventing the screw or nut backing 
off. Every tapered, twisted tooth 
creates . powerful spring tension 
between work surfaces, tension that 
ensures the lock is secure, tight. The 
sharp edges of each tooth anchor 
firmly, without milling. The greater 
the vibration — the stronger the 
lock. You can’t find a more power- 
ful lock than ‘Shakeproof’ Lock 
Washers, available in a wide range 
of sizes and types. 


hardened 
pring steel, 


A.1.D, APPROVED or phosphor bronse 


‘SHAKEPROOF 


REG. TRADE MARK Nos, 8611535 


LOCK WASHERS AND 
LOCKING TERMINALS 


British Patents Nos, 406556 — 516146 











BARBER & COLMAN LTD 


MARSLAND RD « BROOKLANDS - MANCHESTER 


TELEPHONE: SALE 2277 (3 lines 
TELEGRAMS: “BARCOL” SALE. 


SHAKEPROOE 


PRODUCTS 


Dealers and Factors enquiries to the 
following appointed “ SHAKEPROOF™ stockists 


George Boyd & Co, Ltd, 229 Buchanan Street, Glasgow C.! 
Brown Bros. Lid. (all Branches) 

Wm. Galloway & Co. Lid. Blaydon-on-Tyne 

F. Miller & Co. (London) Ltd. Rectory Road, Acton, ! 
Nettlefold & Moser Ltd. (all Branches) 

Nobby Distributors Ltd, 438 Harrow Road, London W 
Wordrew Lid. 173 Princess Street, Manchester, | 


SB4 
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HERE’S THE 


Reliability 


INDUSTRY DEMANDS 


industry has been looking 
for just such an engine as 
this—an engine that takes 
up very lietle space and 
uses fuel sparingly yet 
gives power in plenty for 
the jobon hand and keeps 
going year after year 
with the minimum of 
maintenance. A depend- 
able, versatile, 

hard working, 

economical 


engine 





FOR 
COMPRESSORS 
ROAD ROLLERS 
RAIL SHUNTERS 
STATIONARY 

ENGINES 


Champions of their weight and class 














. + i 
If it can be Riveted... | 
HERE IS HOW YOU CAN SPEED 
UP THE JOB—AND CUT COSTS! 


if you produce riveted assemblies where 
speed in operation and a neat appearance 
are as important as a properly formed 
rivet head—it will pay you to investigate 
T.T. Rivet Spinning machines, The wide 
range of machines available are suitable 
for cold riveting in all sizes up to 3” diam. 
mild steel. It includes bench and floor 
models, air and foot operated, and 
*‘Duplex"’ spinners for heading both ends 
of pins for hinges, chains, etc. Write 

for full details and latest literature. 


iy RIVET 


SPINNING 
MACHINE 


R.S.3, VMD. ALE. 
vin. capacity 
Air operated 
Cabinet base 


TURNER Fe 
demonstration 
Full technical 
: i advisory ser- Ht 
MACH NE TOOLS LTD [Rie 
63-68, PRINCIP ST., BIRMINGHAM, 4 [iaaaaaiaeeoamlll 
Ht 


vice available. 
be appreciated. 


Tel : ASTon Cross 2244 
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ALUMINIUM BRONZE CO.LTD. 
Wallows Lane-Walsall - Staffs, ie eco wacsai 


What do you stock 
in your stores— 
perfect parts or 


th 4 
rusting parts: 


Have you looked round your stores recently and 
made sure that you are not losing money every day 
through rust damage to metal parts? Rust is an 
ever-present danger, yet it is so easy to prevent. 
One application of a suitable RODOL gfade by 
spray, by dipping, by brush or by wiping, gives 
positive protection to ferrous parts and assemblies 
for months. RODOL can save money in your works so 
it is worth looking into, Write for details and samples. 


RG 


to give positive protection 


PLETCHRER WEttee tT - ALMA WELLS « SVOE - CHESHIRE 
Telephone: Hyde 681 (5 lines). Telegrams: Emulsion, Hyde n29 


Automobile Engineer, August 1956 





dhol, be hucly too,/ 


You'll never find a Lewis Spring suffering from 
debility or that couldn’t-care-less feeling. A lively 
Lewis Spring never rests, never tires. You 

can learn a lot about them and about springs in 
general if you send 2/6 for our 40-page manual on 
spring design, full of technical data. 


LEAVE /T TQ 


CUTS 


OF REDDITCH 


PRINGS, SPRING CLIPS 
PRESSWORK, WIRE FORMS 
VOLUTE SPRINGS 


THE LEWIS SPRING CO. LTD. 
RESILIENT WORKS =: REDDITCH 
Tel: Redditch 720/1/2 


London Office: 122 High Holborn, W.C.1 
Tel : Holborn 7470 and 7479 














BRAKES! 


NEW PROGRESSIVE 
DUAL CONTROL VALVE | 


Pioneer Oil Seals have been specified by some of 
the largest and leading organisations in the 
country because they have withstood every seal 
ing test with lubricants, chemicals and gases as 


class 
company 


THY Tew 


axe) 


tae me pees 
5 nae é 


FOR TRAILER BRAKES | 


well as being completely effective against dirt, 
water or any foreign matter 


PIONEER ::.:;: PLEASE 


FEENY & JOHNSON LTD | 


134-136 Ealing Road, Wembley, Middlesex | 
Tel: WEMbiey 4801-2 Groms: PEEJOHN, WEMBLEY | 
| 


Write for your free copies of the 
O-Ring Handbook and the Pioneer 
Cotelogue. Engineers and 
Designers find both publicotions 
indispensable 


PIONEER GCILSEALING & MOULDING CO. LTD. 
A DIVISION OF |. H. FENNER & CO. LTD. 
Foctory & Head Office 
Cottontree Works, Colne, Lancs. Tel: Wycoller 411/2 


# 





Fork-lift Trucks for hire 


ee 


PLANT HIRE SERVICE 
































W. C. YOUNGMAN LIMITED, WANDSWORTH WORKS, WANDSWORTH ROAD, LONDON, 5.W.8, Telephone: MACaulay 2233 (6 Lines) 
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Today’s all too familiar 
trend of increasing 
costs can only be halted 
by making production 
more economical. But 





how to do so raises problems 
too. Fortunately, when 


it comes to Malleable Iron Castings 


your interests are our particular concern. | Remote Control 


| 
| 
| 
| 


we eee es wee 
oo & Ore 8g 
a oO Ree gt 
& CHOKE 














The Blackheart Malleable 
Iron Castings we produce | Gill's Remote Control Cables are known the 
enable you to bring world over for long life and dependability 
costs right down to earth. | They are made from top-quality steel and are 
Production technique is such that guarentesd ‘rustproct. 

castings are usually ready for 

immediate jig machining. Our castings 

conform to the Highest British Specification _ | oskggadigpae 
accepted—B.S.S. 310. (1947) Grade 3. Sates ‘serena dad 


under normal working 


A complete Gill's 


conditions there is 


never any danger of 


\ SHO ON ; the inner control 
P member of the cable 


section pulling out 


Rie §=CABLES LTD (0" 


| PACKINGTON HALL WORKS, of the knob itself 
OLDBURY, NEAR BIRMINGHAM | oLchHricELD, STAFFORDSHIRE 


Telephone: BROadwell 1631-2 LL Saenat hienthend. 
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PRECISION 
PARTS /m 
| \ 


Made to customer's specification in any 
quantity. 

For precision parts from the bar in any 
metal, particularly those which are not 
produced by the cold head or roll threaded 
process .. . consult the specialist machinists 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757 
SSE SNR TRON RN: 





WORKS MANAGER 


A progressive and old established light 
mechanical engineering company in the 
Midlands requires a Works Manager to take 
charge of mass production operations in a 
new factory 

Applicants must have had broad produc 
tion experience over «a period of ten to 
fifteen years, together with a sound practical 
engineering background and administrative 
training 

It is intended that the successful applicant 
will have the opportunity of ultimately 
assuming full responsibility for both factory 
and overall production operations 

All applications, which will be treated 
as strictly confidential, should be addressed 
to 

The Managing Director, 
A. BE. SHERRY, GARLAND AND CO., 

96 Waterloo Street, Birmingham, 2 
and must furnish full particulars as to age 


education, experience, qualifications and 
salary required 











COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


Tewer Bridge Road 
LONDON, 5.6.1 


imperial Works, 
Telephone: HOP 1784 


BS 


CLASSIFIED ADVERTISEMENTS 


RATE 44. word, minimum 4/-. Each 

persgraph charged separately. Box sumber 

5S words—plus 1/-. Advertisements for the 

September, 1956, issue should be to hand 

mot later than first post 27th August. No 
sibilit for errors. 


CAPACITY AVAILABLE 

LACKSMITH’S capacity available for 
forgings on 14 and | ton hammers up to 
ours per week Telegraph Construction & 
tenance Co. Litd., Engineering Division, 
Works, Greenwich E.10 Tel. Gre 
(5214 

FINANCIAL AND PARTNERSHIP 
{ | ARAGE proprietor, 32, 17 years in trade 
* Developed successful business in repairing, 
ing, constructing, maintaining and selling 
ing business terminating due to expiration 
ane Possibility of renewal but potential 
ot satisfy ambition Prepared to invest 
services and capital in old-established 
em Box 3030, c/o Automobile Engineer 
(5210 


SERVICES OFFERED 
p ESIGN Office Capacity available for Mech- 
snical and Production Engineerin Special 
Machines and Projects. Norris Brothers Ltd., 
53 Victoria Street, London, $.W.1. Tel.: Abbey 
(5099 


$444 
SITUATIONS VACANT 
|)! VELOPMENT Engineer for Commercial 
Vehicles Transmissions, Rear Axles and 
pension Systems his is a senior position 
prospects in an expanding Company in the 
i rpool/Manchester area for «a competent 
ngineer who is familiar with design, manu 
ture and testing procedures. Some travelling 
istomer contact is involved Applications 
! give an indication of the salary expected 
in writing to Box 2955, c/o Automobile 
i ineer {5207 
\ ETALLURGICAL Chemist wanted for large 
engineering works north of London 
erience of ferrous and non-ferrous analysis 
Spekker absorptiometer New equipment 
instalicd Write Box W.222, c/o Streets, 
Old Broad Street, E.C.2 {5208 
A PUTURE with Ford 


}' WER Units combine for many all that 

fascinates most in engineering If you are 

ted in their development we may have the 
ypening for you as a Project Engineer 

“OUND eutomobile experience combined with 

least O.N.C. will be considered. Initial 

will be decided individually having regard 

jualifications and experience of the successful 

lidate Future increments will depend on 


hi! PLY to Salaried Personnel Department 
Ford Motor Co. Ltd., Dagenham, Essex 
ting reference VPE {$209 
( ‘HIEP Metallurgist required for engineering 
works in Hertfordshire Four-figure salary 
group 30-40, with experience of works 
| on ferrous heat-treatment and analysis 
urtment re-organization planned in relation 
reasing production of group of factories 
Box W.221, c/o Streets, 110 Old Broad 
t, B.C.2 {5211 
h LQUIRED Chief Engineer's Technical 

© Assistant, with practical experience 
(‘o ‘NAUGHT ENGINEERING, Portsmouth 
Road, Send, near Guildford, Surrey $212 
R IOTES GROUP EXPORT DIVISION, 
London, require Engineer, 30-40 years of 
experienced in motor vehicle manufacture 
assembly Appointment embraces duties in 
tion with production planning; factory 
equipment purchase and the commercial 
of overseas production. Attractive salary 
king conditions and pension are offered and 
is opportunity for advancement and travel 
tions, treated confidentially including 
and photograph, to Secretary, Rootes 
Devonshire House, Piccadilly, W.1. (5213 

| NGINEER 


4 GI D 25 to WO years, with university degree 
equivalent and some experience in struc 
design, required for Sales Development 

ion of leading aluminium fabricating 

any im Banbury Excellent prospects in 

ive and expanding business; top salary, 

ion plan. Write to Box W337, c/o Streets, 


Old Board Street, BE.C.2 {5215 


MEK-ELEK Engineering Ltd 
17, Weetern Road, Mitcham, Surrey. 





HARDY SPICER LIMITED 


The Research Department of the above 
Com y, which is located in the new factory 
in (ad Road, Birmingham, is now to be 
considerably extended and applications from 
suitably qualified people are invited for the 
following positions:— 

ASSISTANT RESEARCH ENGINEER 

Membership of a professional engineering 
body is desirable together with a wide experi- 
ence of research in the automobile engineering 
trade, Experience in organising the work of a 
research department will be of value 


TECHNICIANS 

The holding of a Higher National Certificate 
in Mechanical or Electrical Engineering is 
essential, together with wide experience on 
development work including both rig and 
road testing. 
DRAUGHTSMEN 

A Higher National Certificate in Mechanical 
Engineering is necessary together with the 
ability to work on the design of prototypes, 
test rigs and equipment 


SECRETARY 

A well qualified shorthand typist with 
considerable experience of technical and 
confidential work and the ability to undertake 
all the normal duties of a confidential secretary 
to a senior executive 

All the above appointments will be weil 
remunerated and carry staff status, pensions 
and life assurance rights and later participation 
in a shareholding scheme 

Applications will be treated in strict confi 
dence, should give full details and should be 
addressed to 

The Personnel Manager 
HARDY SPICER LIMITED 

Birch Road, Witton, Birmingham, 6 
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FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel.;: COMBE DOWN 2355/6 











Hite: 


Samuel Marsden & Son Led. Ard 1765. 














Y - MACHINE TOOLS - WOODWORKING MACHINERY 


ALL TYPES — NEW & USED. 


dweards Lf 


ASK for LISTS. 


“1, Water &., ° 
(CEMtral 7606-7) 





VAUGHAN BROS (DROP-FORGINGS ) iTD 
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pLANT, MACH i\' 
AND FACTORIES | 
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SINCE 1807 
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Planned Trochictou 


CUTTING 
OILS 


Tailor made oils for all materials and 
operations from general repetition to aero 
work on Nimonics. 


Speciality oils produced by a unique manufacturing 
process and having unique properties. 





Write today for details :— PRECISION 


’Y AMBER OILS LIMITED AMBER 


lla, ALBEMARLE STREET, LONDON, W.1 
Telephone: MAYFAIR 6161 
IN OILS 


LONDON ~- WOLVERHAMPTON BRADFORD 
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Cutting a Dash... 


Or rather die casting a dash, for, by using MAZAK, this is the ideal 
way to make a car facia, quickly and economically, as a 

strong, rigid unit, exact as to size, readily assembled, and 
incorporating mountings for all the instruments. 

And as to appearance, an attrac tive overall design, combined 

with the high finish made possible by the firm smooth 

MAZAK surface, lends the final touch of distinction to a worthy 


” 


component which will indeed “ cut a dash’’, 


Se le WT 
MIAZAIS 


(furrar Sucre) 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 


Automobile Engineer, August 1956 





AUTOMOBILE AUGUST 1956 
ENGINEER 


with 


Birmal 


Ai intake casing 
for the Proteus engine 
By courtesy of The Briatol 


Ae roplane Company Limited, 


You get more than a casting from 
This is a casting. A very exclusive casting. Its life-—in flying 
hours—is far more certain than the life of any human being. 
How is such certainty attained? Where does it begin? Surely 
with the materials used, and with the men who fashion them / 
It begins with accuracy, consistency and foundry ‘know-how 

Where light alloy castings for the Aircraft Industry are 
oncerned, it is not too much to say that certainty begins with 


Birmal, 
Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMID WORKS SMETHWICK BIRMINGHAM 40 





